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This ROD has an associated ESD.

                            RECORD OF DECISION

                      REMEDIAL ALTERNATIVE SELECTION

   SITE

        MARSHALL LANDFILL
        BOULDER COUNTY, COLORADO.

   #DR
   DOCUMENTS REVIEWED

        I AM BASING MY DECISION PRIMARILY ON THE FOLLOWING DOCUMENTS
   DESCRIBING THE ANALYSIS OF THE COST AND EFFECTIVENESS OF REMEDIAL
   ALTERNATIVES FOR THE MARSHALL LANDFILL:

        - MARSHALL LANDFILL REMEDIAL INVESTIGATION, JANUARY 1985, PREPARED
             BY LANDFILL, INC., A RESPONSIBLE PARTY.

        - MARSHALL LANDFILL FEASIBILITY STUDY, PREPARED BY LANDFILL, INC.,
                  A RESPONSIBLE PARTY.

             - TASK I: INITIAL SCREENING OF REMEDIAL TECHNOLOGIES AND
                  DEVELOPMENT OF ALTERNATIVES, JULY 1985.

             - TASK II: DETAILED EVALUATION OF REMEDIAL ALTERNATIVES, MAY
               1986.

        - FINAL RESPONSIVENESS SUMMARY FOR MARSHALL LANDFILL SITE, APRIL
             1986, PREPARED FOR EPA REGION VIII BY CAMP, DRESSER & MCKEE
             (ATTACHED).

        - MEMORANDUM DATED JUNE 16, 1986, FROM JAMES BAKER TO LIZ EVANS
             PERTAINING TO A TOXICOLOGICAL EVALUATION OF THE MARSHALL
             FEASIBILITY STUDY.

        - MEMORANDUM DATED JUNE 12, 1986, FROM ACTING DIRECTOR, OFFICE OF
             HEALTH ASSESSMENT, AGENCY FOR TOXIC SUBSTANCES AND DISEASE
             REGISTRY, DEPARTMENT OF HEALTH AND HUMAN SERVICES, TO MICHAEL
             A. MCGEEHIN, PUBLIC HEALTH ADVISOR, EPA REGION VIII,
             PERTAINING TO A HEALTH ASSESSMENT OF THE MARSHALL LANDFILL.

        - DRAFT RISK ASSESSMENT, MARSHALL LANDFILL, AUGUST 1985, PREPARED
             FOR EPA REGION VIII BY PRC ENGINEERING.

        - REPORT OF SAMPLING ACTIVITIES AT THE DEEP WELL ADJACENT TO
             MARSHALL LANDFILL, OCTOBER 1984, PREPARED FOR EPA REGION VIII
             BY ECOLOGY AND ENVIRONMENT.

        - NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN,
             40 CFR PART 300.

        - SUMMARY OF REMEDIAL ALTERNATIVE SELECTION, EPA REGION VIII,
              SEPTEMBER 15, 1986 (ATTACHED).

   #DE
   DECLARATIONS



        CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
   COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA), 42 U.S.C. SECTION 9601
   ET SEQ., AND THE NATIONAL CONTINGENCY PLAN (40 C.F.R. PART 300), I HAVE
   DETERMINED THAT THE SELECTED REMEDY AT THE MARSHALL LANDFILL IS
   COST-EFFECTIVE AND CONSISTENT WITH A PERMANENT REMEDY THAT PROVIDES
   ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  THE
   STATE OF COLORADO HAS BEEN CONSULTED AND AGREES WITH THE APPROVED
   REMEDY.  IN ADDITION, THE ACTION WILL REQUIRE FUTURE OPERATION AND
   MAINTENANCE ACTIVITIES TO ENSURE THE CONTINUED EFFECTIVENESS OF THE
   REMEDY.  THESE ACTIVITIES WILL BE CONSIDERED PART OF THE APPROVED
   ACTION.  EPA HAS NOT REACHED AGREEMENT WITH THE RESPONSIBLE PARTIES AT
   THE SITE TO IMPLEMENT THE SELECTED REMEDY.

        POTENTIAL OFF-SITE SOURCES OF CONTAMINATION WILL BE MONITORED.
   SUBSEQUENT RESPONSE ACTION WILL BE CONSIDERED IF THE MONITORING SHOWS
   CONTAMINATION ABOVE THE CLEAN-UP CRITERIA.

        I ALSO HAVE DETERMINED THAT THE ACTION BEING TAKEN IS A
   COST-EFFECTIVE ALTERNATIVE WHEN COMPARED TO THE OTHER REMEDIAL OPTIONS
   REVIEWED.

   JOHN G. WELLES                              SEPTEMBER 26, 1986
   REGIONAL ADMINISTRATOR                      DATE
   EPA REGION VIII

   ATTACHMENTS.

                 SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

                             MARSHALL LANDFILL
                         BOULDER COUNTY, COLORADO

   #SLD
   SITE LOCATION AND DESCRIPTION

   MARSHALL LANDFILL IS IN THE WESTERN QUADRANT OF SECTION 23, TOWNSHIP
   1S, RANGE 70W IN BOULDER COUNTY, COLORADO (FIGURES 1 AND 2).
   ALTHOUGH THE ORIGINAL MARSHALL LANDFILL DESIGNATION SPANNED
   THE ENTIRE NORTH HALF OF SECTION 23 (320 ACRES), ONLY 80-ACRES IN
   THE WESTERN PORTION OF THE DESIGNATION WERE INTENSIVELY
   LANDFILLED.  THIS 80-ACRE PORTION IS CALLED THE "INACTIVE SITE".
   AN ADDITIONAL 80-ACRES WERE ADDED TO THE LANDFILL IN 1974.  THIS
   AREA IS IN THE WESTERN HALF OF THE SOUTHWEST QUADRANT OF SECTION
   23, DIRECTLY SOUTH OF THE 80-ACRE INACTIVE SITE.  THE LAND ADDED
   IN 1974 IS STILL BEING LANDFILLED AND IS CALLED THE "ACTIVE
   SITE".  TOGETHER THESE TWO PARCELS COMPRISE THE 160-ACRE SITE
   WHICH HAS BEEN THE FOCUS OF THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY.

   BOTH THE ACTIVE AND INACTIVE LANDFILLS WERE DESIGNATED COUNTY
   LANDFILLS UNDER PRIVATE OPERATION.  THE VARIOUS OPERATORS AT THE
   SITE ARE DISCUSSED IN THE FOLLOWING SECTION, SITE  HISTORY.
   PROPERTY INTEREST AT THE SITE IS DISCUSSED IN THE ENFORCEMENT SECTION.

   THE INACTIVE LANDFILL IS IN COWDREY DRAINAGE WHICH CONVEYS
   SURFACE WATER FROM COWDREY RESERVOIR NO. 2 TO SOUTH BOULDER
   CREEK.  COMMUNITY DITCH IS ALSO WITHIN THE DRAINAGE AND CONVEYS
   POTABLE WATER AT VARIOUS TIMES OF THE YEAR FROM MARSHALL LAKE TO
   THE CITY OF LOUISVILLE AND IRRIGATION WATER FOR THE FARMERS
   RESERVOIR AND IRRIGATION COMPANY.  ADDITIONALLY, TWO SMALL
   LAGOONS, DUG BY BOULDER COUNTY IN AN ATTEMPT TO COLLECT AND
   CONTAIN LANDFILL LEACHATE, ARE ON THE INACTIVE 80-ACRES.



   WITH THREE EXCEPTIONS, THE AREA SURROUNDING MARSHALL LANDFILL IS
   USED PRIMARILY FOR LIVESTOCK GRAZING.  THESE EXCEPTIONS ARE:  1) A
   STORAGE FACILITY FOR THE NATIONAL CENTER FOR ATMOSPHERIC
   RESEARCH ADJACENT TO THE SITE ON THE EAST SIDE OF SOUTH 66TH
   STREET; 2) MARSHALL LAKE, AN IRRIGATION AND MUNICIPAL DRINKING
   WATER RESERVOIR, TO THE WEST; AND 3) A SMALL NON-FOOD WAREHOUSE
   BUILDING TO THE NORTHEAST THAT HAS BEEN LEASED FOR A VARIETY OF
   STORAGE USES.

   THE MAJOR POPULATION CENTERS SURROUNDING THE SITE INCLUDE THE
   TOWN OF MARSHALL (1.5 MILES WEST), THE TOWN OF SUPERIOR (2 MILES
   EAST), THE CITY OF BOULDER (3 MILES NORTHWEST), AND THE CITY OF
   LOUISVILLE (3.5 MILES NORTHEAST).  THE AREA WITHIN A ONE MILE
   RADIUS OF THE SITE IS SPARSELY POPULATED.

   #SH
   SITE HISTORY

   LANDFILL OPERATIONS BEGAN AT THE MARSHALL SITE IN 1965.  THE
   RICHLAND COMPANY OF COLORADO SPRINGS LEASED THE PROPERTY FROM THE
   COWDREY CORPORATION, AND UNDER CONTRACT WITH THE COUNTY COMMISSIONERS
   CONDUCTED THE FIRST OFFICIAL SOLID WASTE MANAGEMENT OPERATION
   FROM 1965 TO 1969.  THE OPERATIONS SPECIFIED BY THE CONTRACT
   WERE THE COMPOSTING OF SOLID WASTE.  HOWEVER, THE COMPANY
   CONTINUOUSLY LOST MONEY RESULTING IN A POORLY RUN OPERATION WITH
   RELATIVELY LITTLE ACTUAL COMPOSTING CONDUCTED DURING THIS PERIOD
   (LESS THAN 20%, THE BALANCE LANDFILLED).  IN 1969, SALVAGE INC. OF
   ST. LOUIS PURCHASED THE OPERATION FROM RICHLAND FOR THE EXPRESS
   PURPOSE OF LANDFILLING, AND SOON THEREAFTER ENTERED INTO A
   JOINT VENTURE WITH LOCAL INVESTORS AND WAS RENAMED URBAN WASTE
   RESOURCES (UWR).  UWR OPERATED THE NOW INACTIVE LANDFILL FROM
   1970 TO 1974 UNDER CERTIFICATION BY BOULDER COUNTY.  IN 1974, UWR
   IN CONJUNCTION WITH MESA SAND AND GRAVEL EXPANDED THE OPERATION TO
   THE SOUTH AND ABANDONED THE NOW "INACTIVE" LANDFILL.  THE COMBINED
   SAND AND GRAVEL EXCAVATION AND LANDFILLING TO THE SOUTH WAS
   OPERATED UNDER A SPECIAL USE PERMIT FOR WHICH THE FIRST OPERATIONS
   AND MONITORING PLAN WAS DEVELOPED.  IN 1975, LANDFILL INC. (LI) A
   WHOLLY-OWNED SUBSIDIARY OF BROWNING-FERRIS INDUSTRIES (BFI), PURCHASED
   THE OPERATION AND HAS OPERATED THE LANDFILL EVER SINCE.

   THE INACTIVE LANDFILL ACCEPTED UNSTABILIZED SEWAGE SLUDGE AND
   MANY UNIDENTIFIED AND POTENTIALLY HAZARDOUS WASTES DURING ITS
   OPERATION FROM 1965-1974.  PRIOR TO 1970, THESE WASTES ALSO WERE
   DISPOSED IN COWDREY DRAINAGE ON THE EAST SIDE OF SOUTH 66TH ST.
   BETWEEN COMMUNITY DITCH AND COWDREY DRAINAGE.  SEPTIC WASTES AND
   POSSIBLY LIQUID INDUSTRIAL WASTES ALSO WERE DISPOSED IN THE NOW
   CLOSED SEPTIC PONDS LOCATED EAST OF SOUTH 66TH ST. AND SOUTH OF
   COMMUNITY DITCH.  THE SEPTIC PONDS WERE OPERATED BY THE LANDFILL OPERATOR.

   SINCE 1974, THE ACTIVE LANDFILL HAS ACCEPTED SEWAGE SLUDGE AND
   MUNICIPAL WASTE.  INDUSTRIAL WASTE MAY HAVE BEEN ACCEPTED DURING
   ITS EARLY YEARS OF OPERATION.

   INVESTIGATIONS BY EPA, THE STATE, AND THE COUNTY HAVE SHOWN
   EXTENSIVE CONTAMINATION AT THE MARSHALL LANDFILL.  AS SHOWN IN
   TABLE 1, SAMPLING AND ANALYSIS OF SEEPS, THE LEACHATE COLLECTION
   LAGOONS, A FRENCH DRAIN ALONG A SEGMENT OF THE WESTERN BOUNDARY, AND
   ALLUVIAL GROUND-WATER MONITORING WELLS WITHIN AND ADJACENT TO
   THE 160-ACRE SITE INDICATE CONTAMINATION IN THE ALLUVIAL AQUIFER.
   THIS CONTAMINATION INCLUDES NUMEROUS VOLATILE ORGANICS AND HEAVY
   METALS.  THE REMEDIAL INVESTIGATION, CONDUCTED BY LI ALSO INDICATES
   TRACE ORGANIC CONTAMINATION IN THE LARAMIE-FOXHILLS AQUIFER, A



   BEDROCK AQUIFER BENEATH THE SITE.  SURFACE WATER ON THE
   SITE, IN COWDREY RESERVOIR AND THE LEACHATE LAGOONS IS CONTAMINATED
   WITH HEAVY METALS AND ORGANICS (SEE TABLE 1).

   PRIOR TO 1978, COUNTY INSPECTORS OBSERVED LANDFILL LEACHATE SEEPING
   INTO COMMUNITY DITCH.  IN 1978, THE BOULDER COUNTY COMMISSIONERS
   ESTABLISHED A "SINKING FUND" THROUGH A RATE INCREASE AT
   THE LANDFILL TO FINANCE CLEAN-UP AT THE LANDFILL.  THIS FUND IS
   STILL IN PLACE.

   IN JULY 1982, EPA PROPOSED MARSHALL LANDFILL FOR INCLUSION ON THE
   NATIONAL PRIORITIES LIST (NPL).  AT THE TIME OF THE PROPOSED
   LISTING, THE SITE WAS THE STATE OF COLORADO'S HIGHEST PRIORITY
   FOR REMEDIATION UNDER CERCLA.  IN SEPTEMBER 1983, MARSHALL
   LANDFILL WAS INCLUDED ON THE FIRST NPL.  THE HAZARD RANKING
   SYSTEM (HRS) SCORE FOR THE SITE WHEN LISTED WAS 46.52.

   SUBSEQUENTLY, TWO ACTIONS WERE TAKEN TO INITIATE REMEDIATION AT
   THE SITE.  FIRST, IN MID-1983, LI, BOULDER COUNTY, THE COLORADO
   DEPARTMENT OF HEALTH (CDH), THE CITY OF LOUISVILLE, AND THE
   FARMERS RESERVOIR AND IRRIGATION COMPANY SIGNED A COOPERATIVE
   AGREEMENT.  THE COOPERATIVE AGREEMENT WAS ENTERED INTO PURSUANT
   TO BEGINNING NEGOTIATIONS WITH EPA FOR THE RI/FS AND ALSO A CDH
   NOTICE OF VIOLATION ISSUED TO LI UNDER AUTHORITY OF THE STATE
   SOLID WASTE DISPOSAL SITES AND FACILITIES ACT, TITLE 30-20, PART
   1, C.R.S. 1973 (AS AMENDED).  LI AGREED TO IMPLEMENT REMEDIAL
   MEASURES TO PROTECT COMMUNITY DITCH WATER AND CONDUCT A REMEDIAL
   INVESTIGATION AND FEASIBILITY STUDY (RI/FS).  COMMUNITY DITCH WAS
   TO BE PROTECTED BY INSTALLATION OF A 60-INCH PIPELINE TO CONVEY
   THE WATER FROM MARSHALL LAKE ACROSS THE INACTIVE LANDFILL.

   SECOND, IN OCTOBER 1983 EPA ISSUED A UNILATERAL CERCLA 106 ORDER
   TO LI WHEN NEGOTIATIONS BROKE DOWN.  THE ORDER REQUIRED LI TO
   INSTALL THE COMMUNITY DITCH PIPELINE BY APRIL 1, 1984, AND TO
   SUBMIT TO EPA ALL DATA GENERATED AND ALL REPORTS PREPARED PURSUANT
   TO THE COOPERATIVE AGREEMENT.

   #CSS
   CURRENT SITE STATUS

   RESULTS OF THE REMEDIAL INVESTIGATION
   SEVERAL REPORTS PREPARED PURSUANT TO THE COOPERATIVE AGREEMENT
   COMPRISE THE REMEDIAL INVESTIGATION FOR THE SITE.  THE REPORTS ARE:

        TASK 1: EVALUATION OF WATER QUALITY AND WATER QUALITY
                MONITORING AT THE BOULDER LANDFILL, BOULDER,
                COLORADO, APRIL 1983.
        TASK 2: GEOLOGIC AND HYDROLOGIC DATA COLLECTION AT THE
                BOULDER LANDFILL, BOULDER, COLORADO, NOVEMBER 1983.
        TASK 2: ADDENDUM:  RESULTS OF ADDITIONAL FIELD AND
                LABORATORY INVESTIGATIONS CONDUCTED APRIL-AUGUST 1984.
        TASK 3: SITE CHARACTERIZATION AND CONTAMINANT MIGRATION
                REPORT FOR THE ACTIVE BOULDER AND INACTIVE MARSHALL
                LANDFILLS, BOULDER COUNTY, COLORADO, DECEMBER 1983.
        TASK 3: ADDENDUM:  RESPONSES TO COMMENTS AND EVALUATION OF
                1984 FIELD AND LABORATORY RESULTS, JANUARY 1985.

   IN ADDITION, QUARTERLY MONITORING DATA COLLECTED OVER A PERIOD OF
   1 1/2 YEARS WERE PART OF THE REMEDIAL INVESTIGATION.

   SITE GEOLOGY AND HYDROLOGY



   THIS SECTION IS THE SITE CONDITIONS SUMMARY OF THE FS PREPARED BY
   LANDFILL, INC.

   THE MARSHALL LANDFILL IS BETWEEN THE CREST OF LAKE MESA AND A
   SMALL BEDROCK RIDGE ALONG THE NORTH SIDE OF MARSHALL LAKE (SEE
   FIGURE 1).  LAKE MESA IS A BROAD, UPLAND PEDIMENT SURFACE, CONSISTING
   OF A GRAVEL CAPPED BEDROCK EROSIONAL SURFACE ALONG THE
   CREST, A SERIES OF COLLUVIAL AND TERRACE DEPOSITS ALONG THE
   FLANKS, AND COLLUVIAL AND WEATHERED SOIL ALONG COWDREY DRAINAGE
   REFUSE IN THE ACTIVE LANDFILL WAS PLACED ACROSS THE TOP OF LAKE
   MESA.  REFUSE WITHIN THE INACTIVE LANDFILL WAS PLACED ALONG THE
   BEDROCK SLOPE NORTH OF COWDREY DRAINAGE, DOWN INTO COWDREY DRAINAGE,
   AND UP ALONG THE FLANK OF LAKE MESA.

   THE BEDROCK GEOLOGY OF THE AREA CONSISTS OF A FAULTED SEQUENCE OF
   LARAMIE FOUNDATION AND FOX HILLS SANDSTONE.  THE CONTINUITY OF
   THE BEDROCK FORMATIONS IN THIS AREA HAS BEEN SEVERELY DISRUPTED
   BY A SERIES OF NORTHEAST-TRENDING, HIGH-ANGLE NORMAL AND REVERSE
   FAULTS.  THE MOST PROMINENT OF THESE IS THE CROWN DAVIDSON MESA
   FAULT WHICH BISECTS THE INACTIVE LANDFILL, DIVIDING THE LANDFILL
   AREA INTO TWO DISTINCT TRACTS.  THE FIRST TRACT, LOCATED NORTH OF
   THE FAULT AND CONSISTING OF THE NORTHERN PORTION OF THE INACTIVE
   LANDFILL, IS INTERPRETED TO BE UNDERLAIN BY A THICK SEQUENCE OF
   LARAMIE SHALE.  THE SECOND FAULT BLOCK, WHICH CONSISTS OF THE
   SOUTHERN AND CENTRAL PORTION OF THE INACTIVE LANDFILL AND THE
   ENTIRE ACTIVE LANDFILL AREA, IS INTERPRETED TO BE UP-THROWN
   RELATIVE TO THE NORTHERN FAULT BLOCK AND TO BE UNDERLAIN BY A
   THIN SEQUENCE OF LARAMIE FORMATION SHALES AND COAL MEASURE ROCKS,
   THE BASAL A AND B SANDSTONES OF THE LARAMIE FORMATION, AND THE
   MILLIKEN SANDSTONE OF THE UPPER PORTION OF THE FOX HILLS
   SANDSTONE (SEE FIGURE 3).

   THE SURFACE WATER IN THE AREA OF THE LANDFILL IS DOMINATED BY
   MARSHALL LAKE, A 240-ACRE IRRIGATION AND MUNICIPAL WATER SUPPLY
   RESERVOIR.  THE FLOW INTO MARSHALL LAKE IS DERIVED PRIMARILY FROM
   COMMUNITY DITCH, WHICH COLLECTS SURFACE WATER FROM SOUTH BOULDER
   CREEK APPROXIMATELY 4 MILES WEST OF THE LANDFILL.  OUTFLOW FROM
   THE LAKE IS DOMINATED BY FLOW WITHIN COMMUNITY DITCH, WHICH
   CONVEYS WATER FROM THE RESERVOIR ACROSS THE SOUTHERN PORTION OF
   THE INACTIVE LANDFILL, ALONG THE NORTHWEST FLANK OF LAKE MESA,
   AND OUT ONTO THE EASTERN PLAINS OF COLORADO FOR AGRICULTURAL USES
   AND TO THE CITY OF LOUISVILLE FOR MUNICIPAL SUPPLY.  COWDREY
   RESERVOIR NO. 2 IS SUPPLIED PRIMARILY BY SEEPAGE BENEATH MARSHALL
   DAM WITH A LESSER CONTRIBUTION DUE TO RUNOFF FROM THE SURROUNDING
   150-ACRE AREA AND SEEPAGE AND LEACHATE DISCHARGE FROM THE
   LANDFILL ITSELF.  OUTFLOW FROM COWDREY RESERVOIR NO. 2 OCCURS
   PRIMARILY AS SURFACE FLOW IN COWDREY DRAINAGE.  THIS DRAINAGE
   TRAVERSES THE NORTHERN PORTION OF THE INACTIVE LANDFILL, ACROSS
   SOUTH 66TH STREET, AND THROUGH THE AREA OF UNCONTROLLED DUMPING
   ON THE EAST SIDE OF SOUTH 66TH STREET, WHERE IT REVERSES COURSE
   BACK TO THE WEST TO JOIN SOUTH BOULDER CREEK 3 MILES FROM THE
   LANDFILL AREA.

   THE UPPERMOST HYDROGEOLOGIC UNIT AT THE MARSHALL LANDFILL IS AN
   ALLUVIAL AQUIFER CONSISTING OF SANDS, GRAVELS, AND CLAYS MANTLING
   THE TOP AND FLANK OF LAKE MESA; COLLUVIAL MATERIAL ALONG THE BASE
   OF LAKE MESA; WEATHERED BEDROCK IN THE LOW AREAS AROUND COWDREY
   RESERVOIR; ALLUVIUM ALONG COWDREY DRAINAGE; AND REFUSE THAT HAS
   BEEN PLACED WITHIN THE LANDFILL AREA.  FLOW WITHIN THE ALLUVIAL
   AQUIFER IS GENERALLY TO THE NORTH AND NORTHWEST IN THE IMMEDIATE
   VICINITY OF THE LANDFILL UP TO COWDREY DRAINAGE AND TO THE SOUTH
   AND SOUTHEAST ALONG THE FLANK OF THE SMALL RIDGE ON THE NORTH
   SIDE OF COWDREY DRAINAGE (SEE FIGURE 4).



   BEDROCK AQUIFERS BENEATH THE SITE ARE DOMINATED BY THE REGIONAL
   LARAMIE-FOX HILLS AQUIFER OF THE  DENVER BASIN.  BENEATH THE
   SOUTHERN PORTION OF THE INACTIVE LANDFILL AND THE ENTIRE ACTIVE
   LANDFILL, FOUR DISTINCT HYDROSTRATIGRAPHIC UNITS HAVE BEEN
   IDENTIFIED WITHIN THE REGIONAL LARAMIE-FOX HILLS AQUIFER.  THESE
   CONSIST OF AN UPPER SHALLOW BEDROCK AQUIFER, THE B SAND OF THE
   LARAMIE FORMATION, THE A SAND OF THE LARAMIE FORMATION, AND THE
   MILLIKEN MEMBER OF THE FOX HILLS FORMATION.  WITH THE EXCEPTION
   OF THE MILLIKEN SANDSTONE, ALL OF THESE UNITS ARE INFERRED TO
   OUTCROP BENEATH THE LANDFILL AREA.  EACH OF THESE AQUIFERS IS
   SEPARATED BY THIN SHALE AND SHALE AND COAL MEASURE AQUITARDS.
   THESE AQUITARDS RESULT IN A COMPLEX PATTERN OF VERTICAL FLOW
   GRADIENTS.  BENEATH THE EASTERN PORTION OF THE ACTIVE LANDFILL,
   FLOW IS INTERPRETED TO BE VERTICALLY DOWNWARD THROUGH ALL FOUR
   UNITS.  BENEATH THE WESTERN PORTION OF THE ACTIVE LANDFILL, FLOW
   IS INTERPRETED TO BE VERTICALLY UPWARD FROM THE A SAND OF THE
   LARAMIE FORMATION.  BENEATH THE SOUTHERN PORTION OF THE INACTIVE
   LANDFILL, FLOW IS INTERPRETED TO BE VERTICALLY UPWARD FROM THE B
   SAND OF THE LARAMIE FORMATION.

   SITE CONTAMINATION

   SURFACE WATER AND GROUND WATER ON-SITE AND GROUND WATER OFF-SITE
   AT MARSHALL LANDFILL ARE CONTAMINATED (SEE TABLE 1).  CONTAMINATED
   SURFACE WATER AND GROUND WATER ARE CHARACTERIZED BY ELEVATED
   CONCENTRATIONS OF MAJOR IONS, HEAVY METALS, AND BY THE
   PRESENCE OF PRIORITY POLLUTANT VOLATILE ORGANIC COMPOUNDS.  THE
   MAXIMUM CONTAMINANT CONCENTRATIONS IN ON-SITE ALLUVIAL GROUND
   WATER ARE ABOVE WATER QUALITY STANDARDS AND GUIDELINES (SEE TABLE 7).

   FIGURE 5, FROM THE RI PREPARED BY LI, SHOWS THE KNOWN EXTENT OF
   ALLUVIAL GROUND WATER CONTAMINATION.  SEVERAL ITEMS ARE
   NOTEWORTHY HERE.  THE ALLUVIAL GROUND WATER OF THE SOUTHERN
   SECTOR OF THE INACTIVE LANDFILL HAS THE MOST DEGRADED WATER
   QUALITY.  CONTAMINATION OCCURS OFF-SITE TO THE EAST DESPITE
   THE FACT THAT GROUNDWATER GRADIENTS ARE TO THE NORTH-NORTHWEST
   (SEE SITE GEOLOGY AND HYDROLOGY SECTION).  TWO POTENTIAL OFF-SITE
   SOURCES OF CONTAMINATION EAST OF SOUTH 66TH STREET ARE SUGGESTED:
   ONE AT THE NOW-CLOSED SEPTIC PONDS AND THE OTHER IN THE VICINITY
   OF MONITOR WELL NA-6.

   PIEZOMETRIC HEAD DATA INDICATE A POTENTIAL FOR CONTAMINATED
   RECHARGE OF THE SANDSTONE AQUIFERS IN THE EAST-SOUTHEAST PORTION
   OF THE ACTIVE LANDFILL, AND POTENTIAL FOR RECHARGE OF THE
   LANDFILL REFUSE AND ALLUVIUM FROM THE LARAMIE SANDSTONES IN THE
   OTHER AREAS OF THE LANDFILL.  MONITORING DATA FOR THE SHALLOW
   BEDROCK WELL (SBW-1) AND THE DEEP BEDROCK WELL (DBW-1) LOCATED IN
   THE EAST-SOUTHEAST SECTOR OF THE ACTIVE LANDFILL (SEE FIGURE 5)
   INDICATE TRACE LEVELS OF 1,1-DICHLOROETHANE.  THIS MAY BE
   EVIDENCE OF BEDROCK AQUIFER CONTAMINATION RESULTING FROM
   CONTAMINATED ALLUVIAL GROUND WATER RECHARGE OF THESE UNITS.

   THERE IS NO APPARENT THREAT TO USERS OF SURFACE WATER ORIGINATING
   IN MARSHALL LAKE AND PASSING THROUGH THE SITE AS CONTAMINANTS
   WERE NOT DETECTED IN THE WATERS LEAVING THE SITE VIA COWDREY
   DRAINAGE OR COMMUNITY DITCH DURING THE CONDUCT OF THE REMEDIAL
   INVESTIGATION.  AFTER COMPLETION OF THE REMEDIAL INVESTIGATION,
   THE FALL 1985 SAMPLING AND ANALYSIS INDICATED 5 UG/L OF
   1,1-DICHLOROETHANE IN COWDREY DRAINAGE SURFACE WATER WHERE IT CROSSES
   THE SECTION LINE TO THE NORTHEAST.  THIS CONCENTRATION IS THE
   METHOD DETECTION LIMIT AND IS THE FIRST OCCURRENCE OF PRIORITY
   POLLUTANT CONTAMINATION IN COWDREY DRAINAGE SURFACE WATER OFF THE
   160-ACRE SITE.



   MIGRATION PATHWAYS AND POTENTIAL RECEPTORS

   LI PREPARED A PUBLIC HEALTH EVALUATION IN ACCORDANCE WITH EPA
   GUIDANCE FOR PERFORMING FEASIBILITY STUDIES.  LI SELECTED INDICATOR
   PARAMETERS BASED UPON WHETHER THEY MET 3 OR MORE OF THE 4
   FOLLOWING CRITERIA:  FREQUENTLY DETECTED, PRESENT IN MORE THAN ONE
   HYDROLOGIC MEDIA, OCCURRENCE AT CONCENTRATIONS ABOVE STANDARDS OR
   PROPOSED HEALTH ADVISORIES, AND AVAILABILITY OF TOXICITY DATA.
   THE SELECTED PARAMETERS WERE BENZENE, TRICHLOROETHYLENE (TCE),
   TETRACHLOROETHYLENE (PCE), 1,2-DICHLOROETHYLENE (1,2-DCE), CADMIUM,
   AND LEAD.

   THERE ARE DOCUMENTED HUMAN HEALTH EFFECTS RESULTING FROM EXPOSURE
   TO BENZENE EITHER BY INHALATION, INGESTION, OR SKIN CONTACT.  THE
   MOST NOTABLE HEALTH EFFECT RESULTING FROM EXPOSURE TO BENZENE IS
   ITS CARCINOGENIC POTENTIAL.  BENZENE IS CLASSIFIED AS A POSITIVE
   HUMAN CARCINOGEN BASED UPON EPIDEMIOLOGICAL DATA FROM OCCUPATIONAL
   EXPOSURE.  BENZENE OCCURS IN ALLUVIAL GROUND WATER ON-SITE
   AT CONCENTRATIONS IN EXCESS OF THE CLEAN WATER ACT (CWA) WATER
   QUALITY CRITERION BASED ON A 10-6 INCREMENTAL CANCER RISK.

   HUMAN EXPOSURE TO TCE CAN OCCUR BY EITHER INHALATION, INGESTION,
   OR SKIN CONTACT.  PROLONGED OR REPEATED SKIN CONTACT TO TCE CAN
   RESULT IN DERMATITIS.  ALTHOUGH NUMEROUS NON-CARCINOGENIC HEALTH
   EFFECTS CAN RESULT FROM INHALATION OR INGESTION OF TCE, THE
   PRIMARY CONCERN WITH RESPECT TO TCE IS ITS CARCINOGENICITY.  EPA
   HAS CLASSIFIED TCE AS A SUSPECTED HUMAN CARCINOGEN.  TCE IS
   PRESENT IN ALLUVIAL GROUND WATER WITHIN OR ADJACENT TO THE SITE
   AT CONCENTRATIONS IN EXCESS OF THE CWA WATER QUALITY CRITERION
   BASED ON A 10-6 INCREMENTAL CANCER RISK.

   THE PRIMARY HUMAN EXPOSURE ROUTE FOR PCE IS INHALATION OR INGESTION.
   SIMILAR TO TCE, PCE EXPOSURE CAN RESULT IN MANY NON-CARCINOGENIC
   HEALTH EFFECTS.  THE MOST NOTED CONCERN IS THE FACT
   THAT IT IS A SUSPECTED ANIMAL CARCINOGEN.  EPA CONSIDERS IT TO BE
   A POTENTIAL HUMAN TERATOGEN.  PCE OCCURS IN ALLUVIAL GROUND WATER
   WITHIN AND ADJACENT TO THE SITE AT CONCENTRATIONS ABOVE THE 10-6
   INCREMENTAL CANCER RISK CRITERION.

   SLEEPINESS AND HALLUCINATIONS CAN RESULT FROM INHALATION OF
   1,2-DCE.  THERE IS NO INFORMATION ON HEALTH EFFECTS RESULTING FROM
   ORAL EXPOSURE.  1,2-DCE OCCURS IN ALLUVIAL GROUND WATER WITHIN
   THE SITE AT CONCENTRATIONS IN EXCESS OF THE RECOMMENDED MAXIMUM
   CONTAMINANT LEVEL (RMCL).

   THE PRIMARY HUMAN EXPOSURE ROUTE FOR CADMIUM IS INGESTION.
   NON-CARCINOGENIC HEALTH EFFECTS FROM CADMIUM EXPOSURE INCLUDE RENAL
   TUBULAR DYSFUNCTION, BONE DAMAGE, HYPERTENSION, ANEMIA, SENSORY
   LOSS, ENDOCRINE ALTERATIONS, AND IMMUNOSUPPRESSION.  CADMIUM IS A
   SUSPECTED CARCINOGEN AND A KNOWN ANIMAL TERATOGEN.  CADMIUM IS
   PRESENT IN ON-SITE ALLUVIAL GROUND WATER AT CONCENTRATIONS IN
   EXCESS OF THE PRIMARY DRINKING WATER STANDARD.

   THE PRIMARY HUMAN EXPOSURE ROUTE FOR LEAD IS ALSO INGESTION.
   LEAD IS KNOWN TO HAVE TOXIC EFFECTS ON THE HEMATOPOIETIC SYSTEM
   AND NERVOUS SYSTEM.  LEAD EXPOSURE TO CHILDREN AND PREGNANT WOMEN
   HAS BEEN LINKED TO DECREASED LEARNING ABILITY OF THE AFFECTED
   CHILD.  LEAD CAN ALSO BE AN ANIMAL CARCINOGEN AND TERATOGEN, IN
   CERTAIN FORMS.  LEAD OCCURS IN ON-SITE ALLUVIAL GROUND WATER IN
   CONCENTRATIONS IN EXCESS OF THE DRINKING WATER STANDARD.

   THERE ARE FOUR COMMUNITIES NEAR THE LANDFILL.  THESE ARE THE
   TOWNS OF SUPERIOR (1.5 MILES EAST OF THE LANDFILL), MARSHALL (1.5



   MILES WEST), LOUISVILLE (3.5 MILES NORTHEAST), AND THE CITY OF
   BOULDER (3 MILES NORTHWEST).  THE ESTIMATED 1985 POPULATIONS AND
   PROJECTED POPULATIONS FOR THE YEAR 2000 FOR THESE COMMUNITIES ARE
   AS FOLLOWS (BOULDER COUNTY PLANNING COMMISSION, 1985):

   COMMUNITY             1985 POPULATION             2000 POPULATION
                            (ESTIMATED)                (PROJECTED)
   BOULDER                   96,500                       122,200
   LOUISVILLE                 9,500                        17,000
   SUPERIOR                     500                         1,000
   MARSHALL                     250                           500.

   IN ADDITION TO THE RESIDENTS OF THE AREA AROUND THE LANDFILL, A
   NUMBER OF PEOPLE TRAVEL TO THE IMMEDIATE VICINITY OF THE LANDFILL
   FOR RECREATIONAL OR BUSINESS PURPOSES.  PRIMARILY, THESE INCLUDE
   RECREATIONAL USERS OF THE LOUISVILLE ROD & GUN CLUB, WHO USE
   PROPERTY NEAR MARSHALL LAKE; EMPLOYEES OF THE NATIONAL CENTER FOR
   ATMOSPHERIC RESEARCH (NCAR); WORKERS ENGAGED IN CATTLE MANAGEMENT
   IN THE AREA; AND THOSE EMPLOYEES OF FARMER'S RESERVOIR AND
   IRRIGATION COMPANY INVOLVED IN THE OPERATION OF MARSHALL DAM AND
   COMMUNITY DITCH.

   THE LI FS ESTIMATES THAT THERE ARE 558 ESTABLISHED WELLS WITHIN A
   3-MILE RADIUS OF THE LANDFILL, 96% OF WHICH ARE USED FOR DOMESTIC
   PURPOSES ONLY AND 4% OF WHICH ARE USED FOR COMMERCIAL OR MUNICIPAL
   PURPOSES (SEE FIGURE 6).  OF THE 558 WELLS, 251 ARE ALLUVIAL
   WELLS.  THE REST ARE COMPLETED IN THE UNDERLYING LARAMIE FOX
   HILLS AQUIFER.

   THE FIRST POTENTIAL PATHWAY OF CONTAMINANT TRANSPORT IS ALLUVIAL
   GROUND WATER.  THE LI FS STATES THAT THE ALLUVIAL WELLS WITHIN A
   3-MILE RADIUS OF THE LANDFILL ARE ISOLATED FROM THE CONTAMINATION
   BEARING ALLUVIAL GROUND WATERS ASSOCIATED WITH THE SITE (SEE
   FIGURE 6).  WHILE THERE ARE NO ALLUVIAL WELLS IN COWDREY DRAINAGE
   REGISTERED WITH THE COLORADO STATE ENGINEERS OFFICE, THE EXTENT
   OF OFF-SITE CONTAMINATION ALONG COWDREY DRAINAGE IS UNKNOWN AND,
   THEREFORE, CARE MUST BE TAKEN WITH THIS POTENTIAL PATHWAY.  LIFETIME
   CONSUMPTION OF ALLUVIAL GROUND WATER ON SITE AND ALONG THE
   BOUNDARIES OF THE SITE WOULD RESULT IN A GREATER THAN 10-6 INCREMENTAL
   CANCER RISK DUE TO INGESTION OF BENZENE, TRICHLOROETHYLENE, AND
   TETRACHLOROETHYLENE, AND COULD PRODUCE NON-CARCINOGENIC
   HEALTH EFFECTS FROM INGESTION OF LEAD, CADMIUM, TRANS-DICHLOROETHYLENE,
   TRICHLOROETHYLENE, AND TETRACHLOROETHYLENE WHOSE CONCENTRATIONS
   EXCEED EITHER THE PRIMARY DRINKING WATER STANDARDS, AMBIENT
   WATER QUALITY CRITERIA, HEALTH ADVISORIES, AND/OR ADJUSTED
   ACCEPTABLE DAILY INTAKES (SEE TABLES 1 AND 7).  PROVISIONS
   FOR FURTHER MONITORING OF THIS PATHWAY ARE INCLUDED IN THE
   PREFERRED ALTERNATIVE.

   A SECOND POTENTIAL PATHWAY OF CONTAMINANT TRANSPORT IS THE
   BEDROCK GROUNDWATER BENEATH THE LANDFILL.  AS STATED IN THE LI
   RI/FS, TRACE LEVELS OF VOLATILE ORGANIC COMPOUNDS HAVE BEEN
   DETECTED IN THE SHALLOW AND DEEP BEDROCK AQUIFERS BENEATH THE
   SITE.  THESE ARE 1,1-DICHLOROETHANE AND TRANS 1,2-DICHLOROETHYLENE
   (SEE TABLE 1).  THE SHALLOW AND DEEP BEDROCK AQUIFERS
   DESCRIBED IN THE RI/FS ARE PART OF THE LARAMIE FOX HILLS AQUIFER.
   THE LARAMIE-FOX HILLS AQUIFER IS USED FOR DRINKING WATER
   PURPOSES.  WITHIN A 3-MILE RADIUS OF MARSHALL LANDFILL, 307 WELLS
   ARE COMPLETED IN THE LARAMIE-FOX HILLS AQUIFER.  THE RISKS FROM
   THIS POTENTIAL PATHWAY ARE NOT QUANTIFIED BECAUSE THE CONTAMINANT
   CONCENTRATIONS ARE BELOW WATER QUALITY STANDARDS.

   A THIRD POTENTIAL PATHWAY OF CONTAMINANT TRANSPORT IS THE SURFACE



   WATER LEAVING THE SITE VIA COWDREY DRAINAGE AND COMMUNITY DITCH.
   WATER FROM COMMUNITY DITCH IS USED AS A DRINKING WATER SOURCE BY
   THE CITY OF LOUISVILLE.  ALTHOUGH COMMUNITY DITCH WAS REPLACED
   WITH A PRESSURIZED PIPELINE WHERE IT TRAVERSES MARSHALL LANDFILL,
   GROUND WATER CONTINUES TO SEEP INTO COMMUNITY DITCH EAST OF THE
   LANDFILL.  THE LI RI/FS MONITORING DATA SHOW TRACE LEVELS BELOW
   CLEAN-UP CRITERIA OF HAZARDOUS SUBSTANCES, POLLUTANTS, AND
   CONTAMINANTS IN COWDREY DRAINAGE.  COWDREY DRAINAGE, TRIBUTARY TO
   SOUTH BOULDER CREEK, IS A WATER BODY SUBJECT TO STREAM STANDARDS
   FOR SOUTH BOULDER CREEK IMPOSED BY THE STATE OF COLORADO.  SOUTH
   BOULDER CREEK IS CLASSIFIED BY THE STATE OF COLORADO AS CLASS I
   RECREATIONAL (PRIMARY CONTACT, I.E. SWIMMING), CLASS I COLD WATER
   AQUATIC LIFE, WATER SUPPLY (DOMESTIC USE) AND AGRICULTURE.

   THE AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY (ATSDR)
   REVIEWED THE SAMPLING DATA FROM THE SITE AND HAS PROPOSED
   RECOMMENDATIONS FOR FURTHER INVESTIGATION.  THESE RECOMMENDATIONS
   INCLUDE SAMPLING OFF-SITE WELLS USED FOR DRINKING WATER, DETERMINING
   GROUND WATER USERS NEAR THE SITE THAT MAY BE IMPACTED
   BY THE SITE, CONFIRMING THE EXTENT OF ALLUVIAL AND DEEP BEDROCK
   CONTAMINATION, ASSURING THE REMEDIATION SYSTEM INTERCEPTS THE
   PLUME, ASSURING THAT METAL CONTAMINATION IS ADEQUATELY ADDRESSED
   IN THE PROPOSED GROUND WATER TREATMENT SYSTEM, SOIL SAMPLING IN
   AREAS OF EXPOSED REFUSE, AIR SAMPLING TO ASSESS VOLATILE ORGANIC
   CONCENTRATIONS IN THE AIR, AND ESTIMATING THE IMPACT ON AIR
   QUALITY OF AIR STRIPPING OF VOLATILE ORGANICS.  THE ATSDR AGREES
   THAT COLLECTION OF GROUND WATER ALONG THE EASTERN BOUNDARY OF THE
   SITE WITH SUBSEQUENT TREATMENT WILL MINIMIZE EXPOSURE OF THE
   NEARBY POPULATION TO THE CONTAMINANTS.

   #ENF
   ENFORCEMENT - SEE ENFORCEMENT CONFIDENTIAL ATTACHMENT.

   #AE
   ALTERNATIVES EVALUATION

   LI DESIGNED THE FS TO EVALUATE REMEDIAL ACTION ALTERNATIVES THAT
   MET THE FOLLOWING FOUR OBJECTIVES AS OUTLINED IN THE
   "FEASIBILITY STUDY, TASK 1 INITIAL SCREENING OF REMEDIAL
   TECHNOLOGIES AND DEVELOPMENT OF ALTERNATIVES":

       1. ASSURE THAT ALL SURFACE WATER DISCHARGE FROM THE LANDFILLS
          DOES NOT ADVERSELY IMPACT THE CURRENT OR PLANNED
          FUTURE BENEFICIAL USES OF THE SURFACE WATERS IN THIS AREA
          OR ANY OTHER WATERS THAT IT MAY CONTACT;

       2. CONTROL THE GENERATION OF CONTAMINATED GROUND WATER AT THE
          LANDFILLS;

       3. ASSURE THAT ANY OFF-SITE CONTAMINATED GROUND WATER ORIGINATING
          AT THE LANDFILLS DOES NOT ADVERSELY IMPACT THE POSSIBLE
          BENEFICIAL USES OF THE GROUND WATERS IN THIS AREA OR ANY
          OTHER SURFACE WATERS AND GROUND WATERS IT MAY CONTACT;

       4. ELIMINATE OR CONTROL THE IMPACTS RESULTING FROM LEACHATE
          SEEPAGE IN THE LANDFILLS.

   LI DEVELOPED NUMEROUS REMEDIAL TECHNOLOGIES POTENTIALLY APPLICABLE
   TO THE RESPONSE ACTIONS THAT ADDRESS THESE OBJECTIVES.  IN
   ACCORDANCE WITH THE NATIONAL CONTINGENCY PLAN (NCP) AT 40 CFR
   300.68 (F), REMEDIAL ACTION ALTERNATIVES THAT ADDRESS THE OVERALL



   PROBLEM WERE DEVELOPED BY COMBINING APPROPRIATE REMEDIAL TECHNOLOGIES.
   IN THE DEVELOPMENT OF THE ALTERNATIVES, CONSIDERATION WAS
   GIVEN TO MEETING ALL THE OBJECTIVES AND PROVIDING ALTERNATIVES
   THAT FALL INTO THE FIVE CATEGORIES OUTLINED AT 40 CFR 300.68 (F),
   I.E., ALTERNATIVES THAT CONSIDER OFFSITE DISPOSAL AT AN EPA
   APPROVED FACILITY, ATTAINMENT OF APPLICABLE OR RELEVANT AND
   APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS,
   EXCEEDANCE OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS,
   NON-ATTAINMENT OF APPLICABLE OR RELEVANT AND APPROPRIATE
   REQUIREMENTS BUT REDUCTION OF THE THREAT FROM HAZARDOUS SUBSTANCE
   RELEASE, AND NO ACTION.  TABLES 2 AND 3 PRESENT THE 16 ALTERNATIVES
   THAT WERE DEVELOPED AND HOW THEY ADDRESS THE ABOVE STATED FACTORS.

   IN ACCORDANCE WITH 40 CFR 300.68 (F) AND (G), THESE ALTERNATIVES
   WERE SCREENED TO NARROW THE LIST OF ALTERNATIVES TO THOSE THAT
   MOST CLOSELY MET THE NCP REQUIREMENTS AND THE SITE OBJECTIVES.
   THE SCREENING PROCESS ALSO ELIMINATED ALTERNATIVES OFFERING SIMILAR
   LEVELS OF PROTECTION BUT WERE OTHERWISE MORE DIFFICULT TO
   IMPLEMENT, MORE EXPENSIVE, OR POSED SIGNIFICANT ADVERSE IMPACTS.
   FOUR ORGANIZATIONS, EPA, LI, CDH, AND THE BOULDER COUNTY HEALTH
   DEPARTMENT (BCHD) ACTIVELY PARTICIPATED IN THE SCREENING.

   ALTERNATIVE 2 WAS ELIMINATED BECAUSE OF ITS HIGH COST RELATIVE TO
   ALTERNATIVES 6, 7, 9, 12, AND 15, THE LATTER ALTERNATIVES OFFERING
   SIMILAR BENEFITS.  ALTERNATIVE 3 WAS ELIMINATED BECAUSE IT
   ONLY ADDRESSED ONE OF THE PROPOSED RESPONSE OBJECTIVES, I.E.,
   SOURCE CONTROL.  ALTERNATIVES 4, 11, 13, AND 14 WERE ELIMINATED
   BECAUSE THEY DO NOT ADDRESS EXISTING GROUND WATER CONTAMINATION.
   ALTERNATIVE 8 AND 10 DIFFER ONLY BY THE INCLUSION IN ALTERNATIVE
   10 OF SURFACE WATER COLLECTION.  SURFACE WATER COLLECTION VIA
   PERIMETER DITCHES WOULD HELP REDUCE RUNON AND THUS INFILTRATION
   AT A LOW COST, THEREFORE, ALTERNATIVE 8 WAS ELIMINATED ON THIS
   BASIS.  ALTERNATIVES 9 AND 16 ARE SIMILAR TO ALTERNATIVE 15.
   HOWEVER, UNLIKE ALTERNATIVE 15, ALTERNATIVE 9 DOES NOT INCLUDE
   SURFACE WATER COLLECTION AND TREATMENT WHICH WOULD PROVIDE ADDITIONAL
   BENEFIT AT A LOW COST.  IT WAS THEREFORE ELIMINATED.  ALTERNATIVE 16
   INCLUDES LEACHATE COLLECTION WHICH ADDS COST AND
   INCREASED EXPOSURE OF WORKERS TO THE CONTAMINANTS RELATIVE TO
   ALTERNATIVE 15.  BECAUSE LEACHATE COLLECTION DOES NOT PROVIDE
   SIGNIFICANTLY GREATER BENEFITS RELATIVE TO ALTERNATIVE 15, IT WAS
   ELIMINATED.  ALTERNATIVES 6, 7, AND 12 ALL INCLUDE GROUND WATER
   COLLECTION AND TREATMENT.  BECAUSE ALTERNATIVE 7 ALSO INCLUDES
   BOTH SURFACE WATER AND LEACHATE COLLECTION AS OPPOSED TO ALTERNATIVES
   6 AND 12 WHICH SIMPLY INCLUDE ONE OR THE OTHER, ALTERNATIVES 6 AND 12
   WERE ELIMINATED FROM FURTHER CONSIDERATION.

   IN SUMMARY, THE ALTERNATIVES RETAINED FOR FURTHER EVALUATION ARE
   AS FOLLOWS:

      ALTERNATIVE 1  - NO ACTION,
      ALTERNATIVE 5  - SURFACE WATER AND GROUND WATER COLLECTION AND
                       DISCHARGE,
      ALTERNATIVE 7  - SURFACE WATER, GROUND WATER, AND LEACHATE
                       COLLECTION, TREATMENT, AND DISCHARGE,
      ALTERNATIVE 10 - GROUND-WATER BARRIER WITH SURFACE WATER AND
                       GROUND WATER COLLECTION AND DISCHARGE,
      ALTERNATIVE 15 - GROUND-WATER BARRIER WITH SURFACE WATER AND
                       GROUND WATER COLLECTION, TREATMENT AND
                       DISCHARGE.

   THESE ALTERNATIVES FALL AS APPROPRIATE INTO SEVERAL OF THE
   CATEGORIES SPECIFIED AT 300.68 (F):



        (I) ATTAIN REQUIREMENTS AND (II) EXCEED REQUIREMENTS:  ALTERNATIVES
            7 AND 15 ATTAIN AND MAY EXCEED WATER QUALITY CRITERIA.
            THE LI FS DID NOT INCLUDE RCRA STANDARDS WITH
            RESPECT TO TREATMENT FACILITY DESIGN, CLOSURE, AND SUBPART F
            GROUND WATER PROTECTION STANDARDS IN THE DEVELOPMENT
            OF ANY OF THE ALTERNATIVES;

      (III) DO NOT ATTAIN REQUIREMENTS:  ALTERNATIVES 1, 5, AND 10
            SIGNIFICANTLY REDUCE THE RELEASE OF HAZARDOUS SUBSTANCES
            BUT MAY NOT ATTAIN APPLICABLE OR RELEVANT AND APPROPRIATE
            WATER QUALITY CRITERIA; AND

      (IV)  NO ACTION:  ALTERNATIVE 1 REPRESENTS THE NO ACTION
            ALTERNATIVE.

   ALTHOUGH OFF-SITE DISPOSAL IS A CATEGORY SPECIFIED AT 300.68 (F),
   EXCAVATION OF THE REFUSE WITH OFF-SITE DISPOSAL AT A RCRA FACILITY
   WAS ELIMINATED ON THE BASIS OF EXCESSIVE COST WITHOUT A
   CORRESPONDING SIGNIFICANT IMPROVEMENT IN BENEFITS RELATIVE TO THE
   OTHER ALTERNATIVES CONSIDERED.

   THE ALTERNATIVES LISTED ABOVE WERE RENUMBERED ALTERNATIVES 1-5 IN
   THE DOCUMENT "FEASIBILITY STUDY - TASK II:  DETAILED EVALUATION OF
   REMEDIAL ALTERNATIVES BOULDER/MARSHALL LANDFILLS, BOULDER, COLORADO".
   TABLE 4 PRESENTS THE RENUMBERED ALTERNATIVES WITH ASSOCIATED
   CAPITAL, OPERATION AND MAINTENANCE, AND PRESENT WORTH
   COSTS.  A DESCRIPTION OF EACH OF THESE ALTERNATIVES IS IN THIS SECTION.

   IN ADDITION TO THESE FIVE ALTERNATIVES, EPA DEVELOPED A SIXTH
   ALTERNATIVE WHICH IS ALSO DESCRIBED IN THIS SECTION.  TABLE 4 ALSO
   SHOWS THE CAPITAL, OPERATION AND MAINTENANCE, AND PRESENT WORTH
   COSTS OF THIS ALTERNATIVE.

   EPA POLICY AND NCP GUIDANCE REQUIRE EXAMINATION OF INNOVATIVE
   TECHNOLOGIES THAT DESTROY HAZARDOUS SUBSTANCES AS AN ALTERNATIVE
   TO LAND DISPOSAL.  THIS IS CONSISTENT WITH EPA POLICY TO SEEK
   PERMANENT SOLUTIONS TO ENVIRONMENTAL CONTAMINATION AS OPPOSED TO
   ON-SITE OR OFF-SITE DISPOSAL OF HAZARDOUS MATERIALS.  THE EPA
   PREFERRED ALTERNATIVE IS DESIGNED TO CAPTURE ALL CONTAMINATED
   GROUND WATER LEAVING THE SITE.  THE CONTAMINATED GROUND WATER
   WILL THEN BE TREATED BY AIR STRIPPING AND CARBON ADSORPTION OF
   THE OFF-GASES.  THE CONTAMINANTS CAPTURED IN THE OFF-GASES WILL
   ULTIMATELY BE DESTROYED DURING THERMAL REGENERATION OF THE CARBON.

   LI CONDUCTED THE DETAILED ANALYSIS OF THE ALTERNATIVES IN ACCORDANCE
   WITH THE NCP, 40 CFR 300.68 (H).  THE FULL DISCUSSION IS IN
   THE "FEASIBILITY STUDY - TASK II:  DETAILED EVALUATION OF REMEDIAL
   ALTERNATIVES".

   LI REFINED THE DESCRIPTION OF THE ALTERNATIVES IN DETAIL, WITH AN
   EMPHASIS ON THE USE OF ESTABLISHED TECHNOLOGIES; DETAILED COST
   ESTIMATES; EVALUATION OF ENGINEERING IMPLEMENTATION, RELIABILITY,
   AND CONSTRUCTIBILITY; AND ASSESSMENT OF THE EXTENT TO WHICH EACH
   ALTERNATIVE IS EXPECTED TO PREVENT, MITIGATE, OR MINIMIZE THREATS
   TO, AND PROVIDE ADEQUATE PROTECTION OF, PUBLIC HEALTH, WELFARE,
   AND THE ENVIRONMENT.

   THE FIVE LI ALTERNATIVES AND THE ONE EPA ALTERNATIVE ARE AS FOLLOWS:

       ALTERNATIVE 1, THE NO ACTION ALTERNATIVE, CONSISTS OF THE
       PREVIOUSLY INSTALLED 60-INCH PRESSURIZED PIPELINE, CONTINUED
       MAINTENANCE OF THE PIPELINE, AND ENVIRONMENTAL MONITORING.
       THE ENVIRONMENTAL MONITORING WILL CONSIST OF SEMI-ANNUAL



       SAMPLING OF THE SURFACE WATER MONITORING STATIONS AND GROUND
       WATER WELLS SHOWN IN FIGURE 7 AND SAMPLE ANALYSES FOR THE
       PARAMETERS SHOWN IN TABLE 5.  THE NO ACTION ALTERNATIVE IS
       NOT RECOMMENDED BECAUSE IT DOES NOT PREVENT OFFSITE MIGRATION
       OF CONTAMINANTS AND THUS DOES NOT REDUCE THE POTENTIAL
       DAMAGES TO PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.

       ALTERNATIVE 2, INCLUDES THE FOLLOWING OPERABLE UNITS:

           SURFACE WATER COLLECTION
           - PERIMETER DITCHES AROUND THE LANDFILL TO CONVEY RUNOFF
             TO COWDREY DRAINAGE
           - COLLECTION OF THE COWDREY DRAINAGE FLOW

           GROUND WATER COLLECTION
           - EAST BOUNDARY DRAIN OR WELL ARRAY
           - WEST BOUNDARY DRAIN OR WELL ARRAY
           - OFF-SITE DRAIN OR WELL ARRAY SOUTH OF COMMUNITY DITCH
           - COWDREY DRAINAGE DRAIN OR WELL ARRAY (NORTH OF EAST
             BOUNDARY DRAIN)

           LANDFILL IMPROVEMENTS
           - REGRADING AND REVEGETATION OF THE INACTIVE LANDFILL TO
             PROMOTE RUNOFF AND MINIMIZE INFILTRATION
           - PERIMETER FENCING

           ENVIRONMENTAL MONITORING
           - SURFACE WATER AND GROUND WATER MONITORING AS DESCRIBED
             FOR ALTERNATIVE 1

           TREATMENT
           - PASSIVE VIA COLLECTION OF SURFACE AND GROUND WATER IN A
             SYSTEM OF SEDIMENTATION/EQUALIZATION BASINS.

       FIGURE 8 IS A SCHEMATIC REPRESENTATION OF ALTERNATIVE 2.
       WHETHER SUBSURFACE DRAINS OR WELLS ARE EMPLOYED, THE LANDFILL
       WILL BE SUBSTANTIALLY ISOLATED FROM THE SURROUNDING ALLUVIAL
       GROUND WATER.  THE DRAINS OR WELLS WOULD BE COMPLETED TO THE
       BASE OF THE ALLUVIUM.  WITH THIS ALTERNATIVE, CONTAMINANTS
       MAY STILL MIGRATE TO THE EAST VIA THE SUBSURFACE DRAIN
       BENEATH THE PRESSURIZED PIPELINE AND POSSIBLY TO THE NORTH OF
       THE COWDREY DRAIN.  UNDER THIS ALTERNATIVE, THE SOURCE OF
       CONTAMINANTS WILL NOT BE ELIMINATED BECAUSE THE REFUSE WILL
       NOT BE SIGNIFICANTLY DEWATERED.  LI REPORTS THAT THIS IS A
       RESULT OF UPFLOW FROM THE BEDROCK AQUIFERS AND THE LOW
       TRANSMISSIVITIES OF THE ALLUVIUM.  THE LOCATION AND EFFECTIVENESS
       OF THE OFF-SITE DRAIN IS QUESTIONABLE BECAUSE THE EXTENT AND
       NATURE OF OFF-SITE CONTAMINATION IS UNKNOWN.

       THE COMBINED SURFACE WATER AND GROUND WATER FLOWS COLLECTED
       WILL BE PASSIVELY TREATED BY PASSAGE THROUGH A SEDIMENTATION
       AND EQUALIZATION BASIN RESULTING IN SOME NOMINAL REDUCTIONS
       IN CONTAMINANT CONCENTRATIONS.  BASED ON THE PREDICTED QUALITY
       OF THE EFFLUENT, A GREATER THAN 10-6 INCREMENTAL CANCER
       RISK WOULD BE POSED THROUGH LIFETIME INGESTION OF BENZENE,
       TRICHLOROETHYLENE, AND TETRACHLOROETHYLENE IN THE WATER.  LI
       PREDICTS THE EFFLUENT CONCENTRATIONS TO BE AS FOLLOWS:

       COMPOUND                CRL (PPB) *  EFFLUENT CONCENTRATION (PPB)
       BENZENE                    0.67                   1
       TRICHLOROETHYLENE          2.80                   7
       TETRACHLOROETHYLENE        0.88                  27



       * CRL - CANCER RISK LIMIT FOR 10-6 INCREMENTAL CANCER RISK
       FROM CONSUMPTION OF WATER ONLY (PPB).

       ALTERNATIVE 3, SHOWN IN FIGURE 9, IS SIMILAR TO ALTERNATIVE 2
       WITH THE ADDITION OF TWO COMPONENTS.  A SUBSURFACE DRAIN WOULD
       BE INSTALLED IN THE SOUTHERN PORTION OF THE INACTIVE LANDFILL
       TO COLLECT LEACHATE, AND THE COMBINED SURFACE WATER,
       GROUNDWATER, AND LEACHATE FLOWS WOULD BE ACTIVELY TREATED BEFORE
       DISCHARGE.  ALTHOUGH THE LEACHATE COLLECTION DRAIN WILL DEWATER
       SOME OF THE REFUSE IN THE SOUTHERN SECTION OF THE
       INACTIVE LANDFILL, IT DOES NOT PROVIDE ANY FURTHER CONTAINMENT
       OF CONTAMINANTS RELATIVE TO ALTERNATIVE 2.  BOTH DIFFUSED
       AERATION (ASSUMED VOC REDUCTION OF 70%) AND AIR STRIPPING
       (ASSUMED VOC REDUCTION OF 99%) WERE EVALUATED UNDER THIS
       ALTERNATIVE.  ONLY AIR STRIPPING RESULTS IN LESS THAN 10-6
       INCREMENTAL CANCER RISKS WITH RESPECT TO LIFETIME INGESTION
       OF THE EFFLUENT DUE TO THE PRESENCE OF BENZENE AND
       TETRACHLOROETHYLENE.  THE EFFLUENT CONCENTRATIONS ARE SHOWN BELOW:

       COMPOUND                CRL (PPB) * EFFLUENT CONCENTRATION (PPB)
       BENZENE                    0.67                2 TO LT 1
       TRICHLOROETHYLENE          2.80                3 TO LT 1
       TETRACHLOROETHYLENE        0.88               11 TO LT 1

       NOTE:  RANGE REFLECTS EFFLUENT CONCENTRATIONS FROM DIFFUSED
       AERATION AND AIR STRIPPING RESPECTIVELY.

       ALTERNATIVE 3 ALSO INCLUDES LANDFILL IMPROVEMENTS AND
       ENVIRONMENTAL MONITORING AS DESCRIBED FOR ALTERNATIVE 2.

       ALTERNATIVE 4, (SEE FIGURE 10) IS SIMILAR TO ALTERNATIVE 2
       BUT INCLUDES A SLURRY WALL AROUND THE PERIMETER OF THE LANDFILL
       AND THE DRAINING AND TREATMENT OF THE CONTENTS OF THE
       LAGOONS.  THE LAGOONS WOULD BE SUBSEQUENTLY BACKFILLED AND
       REGRADED TO PREVENT FUTURE SEEPS OF LEACHATE.  THE FRENCH
       DRAIN FLOW PRESENTLY DISCHARGING TO LAGOON #1 WOULD BE ROUTED
       TO THE SEDIMENTATION/EQUALIZATION BASIN.  UNDER THIS ALTERNATIVE
       THE FS STATES THAT THERE WOULD BE NO SIGNIFICANTLY
       INCREASED DRAWDOWN OF ALLUVIAL WATER WITHIN THE BOUNDS OF THE
       SLURRY WALL, AND THUS NO SIGNIFICANTLY INCREASED DEWATERING
       OF THE REFUSE RELATIVE TO ALTERNATIVE 2 (NO SLURRY WALL).
       REMOVING THE LAGOONS WOULD ELIMINATE POSSIBLE DIRECT EXPOSURE
       OF THE PUBLIC TO THE CONTAMINANTS CONTAINED THEREIN.  AS WITH
       ALTERNATIVE 2, PASSIVE TREATMENT WILL NOT REDUCE THE CONCENTRATIONS
       OF BENZENE, TRICHLOROETHYLENE, OR TETRACHLOROETHYLENE
       TO LESS THAN THE 10-6 INCREMENTAL CANCER RISK LIMITS.
       ALTERNATIVE 4 ALSO INCLUDES LANDFILL IMPROVEMENTS AND ENVIRONMENTAL
       MONITORING AS DESCRIBED FOR ALTERNATIVE 2.

       ALTERNATIVE 5, (SEE FIGURE 10) IS EQUIVALENT TO ALTERNATIVE 3
       WITH THE ADDITION OF A PERIMETER SLURRY WALL.  AS DISCUSSED
       UNDER ALTERNATIVE 4, THE SLURRY WALL IS NOT EXPECTED TO
       INCREASE SIGNIFICANTLY THE DEWATERING OF THE REFUSE.  AS WITH
       ALTERNATIVE 3, SEDIMENTATION BASINS AND AIR STRIPPING ARE
       LIKELY TO ACHIEVE AN EFFLUENT MEETING ALL APPLICABLE OR
       RELEVANT AND APPROPRIATE STANDARDS OR CRITERIA.  ALTERNATIVE
       5 ALSO INCLUDES LANDFILL IMPROVEMENTS AND ENVIRONMENTAL MONITORING
       DESCRIBED FOR ALTERNATIVE 2.

       TABLE 6 SUMMARIZES THE FIVE ALTERNATIVES OF THE LI FS WITH
       RESPECT TO PERFORMANCE, RELIABILITY, AND IMPLEMENTABILITY.

   IN ADDITION TO THE FIVE ALTERNATIVES THAT LI DEVELOPED IN THE FS,



   EPA IDENTIFIED ANOTHER ALTERNATIVE.  THIS ALTERNATIVE IS MADE UP
   OF ELEMENTS OF THE OTHER FIVE, SUCCESSFULLY MEETS THE OBJECTIVES
   OF THE FS, AND IS CONSISTENT WITH THE NCP, 40 CFR 300.68 (I).

       ALTERNATIVE 6, (SEE FIGURE 11) INCLUDES THE FOLLOWING COMPONENTS:

            GROUND-WATER COLLECTION
              - EAST BOUNDARY DRAIN
              - COWDREY DRAIN
              - SOUTH BOUNDARY DRAIN

            TREATMENT OF CONTAMINATED GROUND WATER
              - SEDIMENTATION BASINS
              - AIR STRIPPER
              - AIR STRIPPER OFF-GAS CARBON ADSORPTION

            ENVIRONMENTAL MONITORING
              - SURFACE WATER, GROUND WATER, AND THE TREATMENT SYSTEM
                       WILL BE MONITORED

            LANDFILL IMPROVEMENTS
              - PERIMETER DITCHES AROUND THE LANDFILL
              - DRAIN THE LAGOON
              - REGRADE AND REVEGETATE THE INACTIVE LANDFILL TO
                PROMOTE RUNOFF AND MINIMIZE INFILTRATION
              - PERIMETER FENCING.

       THIS ALTERNATIVE IS EXPECTED TO CAPTURE THE CONTAMINATED
       GROUND WATER MIGRATING FROM THE SITE AND TREAT IT BY MEANS OF
       SEDIMENTATION AND AIR STRIPPING SO THAT THE EFFLUENT WILL
       ATTAIN ALL APPLICABLE OR RELEVANT AND APPROPRIATE WATER QUALITY
       STANDARDS OR CRITERIA.  UNDER THIS ALTERNATIVE, THE
       SOURCE OF CONTAMINANTS (THE REFUSE) WILL NOT BE ELIMINATED
       BECAUSE THE REFUSE WILL NOT BE SIGNIFICANTLY DEWATERED.
       HOWEVER, ACCORDING TO THE LI FS, DEWATERING THE LANDFILL MAY
       NOT BE PRACTICABLE DUE TO THE UPFLOW FROM THE BEDROCK AQUIFERS
       AND THE LOW TRANSMISSIVITIES OF THE ALLUVIUM.

       UNDER THIS ALTERNATIVE, SURFACE WATER LEAVING THE SITE WILL
       NOT BE COLLECTED OR TREATED.  DURING THE RI, ANALYSES OF
       SURFACE WATER AT THE SITE BOUNDARY SHOWED NO CONTAMINATION.

       TO MEET OTHER APPROPRIATE ENVIRONMENTAL LAWS (RCRA FOR THIS
       SITE), DESIGN FOR ELEMENTS OF THIS ALTERNATIVE - THE DRAINING
       OF THE LAGOONS, SEDIMENTATION BASINS, TREATMENT SYSTEM,
       ASSOCIATED PIPING, AND OFF-SITE GROUND WATER WILL TAKE INTO
       ACCOUNT THE RCRA REQUIREMENTS.  THIS WILL BE DISCUSSED MORE
       FULLY IN THE SECTION CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS.

       TABLE 6 ALSO SUMMARIZES THE EPA ALTERNATIVE WITH RESPECT TO
       PERFORMANCE, RELIABILITY, AND IMPLEMENTABILITY.

   #CR
   COMMUNITY RELATIONS

   EPA PLACED THE RI/FS REPORT SUBMITTED BY LI IN SIX INFORMATION
   REPOSITORIES IN METROPOLITAN DENVER AND BOULDER COUNTY.  THE THREE
   WEEK PUBLIC COMMENT PERIOD STARTED ON FEBRUARY 25, 1986, AND
   CULMINATED WITH A PUBLIC HEARING HELD ON MARCH 18, 1986 TO
   RECEIVE QUESTIONS, POSITION STATEMENTS, AND COMMENTS FROM THE
   PUBLIC ON THE DRAFT RI/FS.



   THE MAJORITY OF THE COMMENTS ON THE RI/FS CAME FROM THE CDH,
   BCHD, AND THE BOULDER COUNTY PUBLIC WORKS DEPARTMENT (BCPWD).
   CDH COMMENTED ON THE NEED FOR: 1) AN EXPANDED AND IMPROVED MONITORING
   SYSTEM; 2) TREATMENT FACILITY IN COMPLIANCE WITH RCRA
   DESIGN STANDARDS; 3) AIR STRIPPING AS OPPOSED TO AERATION AS THE
   PRIMARY TREATMENT PROCESS; 4) REEVALUATION OF THE SLURRY WALL;
   AND 5) COMPLETION OF THE PUBLIC HEALTH EVALUATION.  THE BCHD ALSO
   COMMENTED ON THE NEED FOR EXPANDED MONITORING, AIR STRIPPING, AND
   REEVALUATION OF THE SLURRY WALL.  THE BCPWD EMPHASIZED THE TERMS
   OF THE COOPERATIVE AGREEMENT ESPECIALLY AS IT RELATED TO LI'S
   RESPONSIBILITY IN THE FINANCING OF REMEDIAL ACTION AT THE SITE.
   THE CDH AND BCHD TECHNICAL COMMENTS HAVE BEEN ADDRESSED IN THE
   AGENCY'S PREFERRED ALTERNATIVE.  TWO PRIVATE CITIZENS EXPRESSED
   THE OPINION THAT THE OBJECTIVES OF THE FS DO NOT ADDRESS THE
   POTENTIAL FOR CONTAMINATION OF THE BEDROCK AQUIFERS.  ALSO A
   PRIVATE CITIZEN QUESTIONED THE VALIDITY OF THE CALIBRATION PERIOD
   FOR THE GROUND WATER MODEL WHICH IS THE PRIMARY TOOL USED BY LI
   TO EVALUATE TECHNICALLY THE EFFECTIVENESS OF THE VARIOUS ALTERNATIVES.

   FOLLOWING THE PUBLIC COMMENT PERIOD, EPA PREPARED A RESPONSIVENESS
   SUMMARY FOR THE COMMENTS RECEIVED.  BOTH THE RESPONSIVENESS
   SUMMARY AND A TRANSCRIPT OF THE PUBLIC MEETING WERE PLACED IN ALL
   SIX REPOSITORIES.

   EPA SHARES THE CONCERNS EXPRESSED BY THE PRIVATE CITIZENS AND
   LOCAL AND STATE GOVERNMENTS.  THESE CONCERNS ARE ADDRESSED IN THE
   RECOMMENDED ALTERNATIVE SECTION.  NOTE ESPECIALLY THE DISCUSSION
   OF ADDITIONAL FIELD TESTING AND ANALYSIS PERTAINING TO THE SLURRY WALL.

   #OEL
   CONSISTENCY WITH OTHER ENVIRONMENTAL REQUIREMENTS

   SECTION 300.68(J) OF THE NCP REQUIRES THAT THE LEAD AGENCY SELECT
   A COST-EFFECTIVE REMEDY THAT EFFECTIVELY MITIGATES AND MINIMIZES
   THREATS TO AND THAT PROVIDES ADEQUATE PROTECTION OF PUBLIC
   HEALTH, WELFARE AND THE ENVIRONMENT.  THIS REQUIRES SELECTION OF
   A REMEDY THAT ATTAINS OR EXCEEDS APPLICABLE OR RELEVANT AND
   APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS
   IDENTIFIED FOR EACH SPECIFIC SITE.  EPA HAS DETERMINED THAT THE
   FOLLOWING APPLICABLE OR RELEVANT AND APPROPRIATE STANDARDS APPLY
   TO THE MARSHALL LANDFILL SITE:

   SAFE DRINKING WATER ACT: MAXIMUM  CONTAMINANT LEVELS (MCLS),
   RECOMMENDED MAXIMUM CONTAMINANT LEVELS (RMCLS)

   CLEAN WATER ACT:  POINT SOURCE CONTROL; WATER QUALITY STANDARDS

   CLEAN AIR ACT: STATIONARY SOURCE OF VOLATILE ORGANICS

   RESOURCE CONSERVATION AND RECOVERY ACT (RCRA):  GROUND-WATER
   MONITORING AND CORRECTIVE ACTION; SITE ACCESS RESTRICTIONS;
   RUNON/RUNOFF CONTROLS, SECONDARY CONTAINMENT AND LEAK DETECTION
   FOR SURFACE IMPOUNDMENTS AND TANKS AND ASSOCIATED PIPING.

   IN EVALUATING THE ALTERNATIVES, EPA HAS DETERMINED THAT THE
   RECOMMENDED ALTERNATIVE WOULD COMPLY WITH THESE STANDARDS AS
   FOLLOWS:

     SAFE DRINKING WATER ACT: MCLS AND RMCLS ARE AMONG THE CRITERIA
     USED TO ESTABLISH THE EFFLUENT STANDARDS FOR BOTH THE TREATMENT
     FACILITY AND THE TARGET OFF-SITE GROUND-WATER QUALITY CONCENTRATIONS.



     CLEAN WATER ACT: EPA MET WITH REPRESENTATIVES OF CDH WATER
     QUALITY DIVISION AT WHICH TIME EPA WAS MADE AWARE OF CDH'S
     REQUIREMENT FOR A COLORADO POLLUTION DISCHARGE ELIMINATION
     SYSTEM (CPDES) PERMIT FOR THE TREATMENT FACILITY.  THE STATE
     INTENDS TO REQUIRE THAT LI OBTAIN A CPDES PERMIT.  THE
     FACILITY EFFLUENT WILL HAVE TO COMPLY WITH COLORADO STREAM
     STANDARDS FOR THE MAINSTEM OF SOUTH BOULDER CREEK AND OTHER
     WATER QUALITY STANDARDS AS DETERMINED BY CDH FOR TOXIC POLLUTANTS.

     CLEAN AIR ACT:  CDH DETERMINES THE NEED AND THUS THE
     REQUIREMENT FOR EMISSION CONTROLS FOR THE RELEASE OF TOXIC,
     HAZARDOUS, OR ODIFEROUS COMPOUNDS ON THE BASIS OF:

          1) ODORS AT THE SITE BOUNDARY;
          2) MAXIMUM GROUND LEVEL CONCENTRATIONS GREATER THAN THE
             THRESHOLD LIMIT VALUE (TLV) DIVIDED BY 420 (A FACTOR
             CURRENTLY USED BY THE STATE OF MASSACHUSETTS AND
             UNDER CONSIDERATION BY CDH);
          3) THE EXISTENCE OF REASONABLE AVAILABLE CONTROL TECHNOLOGY
             (RACT);
          4) THE ECONOMIC BURDEN OF INSTALLING RACT.

     UNTIL CDH IS NOTIFIED OF THE EXPECTED EMISSION AND HAS
     ANALYZED THE EMISSION DATA, THE REQUIREMENT FOR EMISSION
     CONTROLS CANNOT BE DETERMINED.  THE PROPOSED OFF-GAS CARBON
     SYSTEM REPRESENTS RACT AND IS INCLUDED IN THE RECOMMENDED
     ALTERNATIVE TO PREVENT TRANSFERRING HAZARDOUS SUBSTANCES FROM
     ONE ENVIRONMENTAL MEDIUM TO ANOTHER.  EPA HAS MET WITH CDH
     AND INFORMED THEM THAT AN AIR STRIPPER TOWER IS BEING
     CONSIDERED AT THE MARSHALL LANDFILL.

     RESOURCE CONSERVATION AND RECOVERY ACT: THE BOUNDARY OF THE
     SITE WILL BE CONSIDERED THE COMPLIANCE POINT FOR GROUND WATER
     MONITORING AND CORRECTIVE ACTION.  THE SURFACE IMPOUNDMENTS
     AND PIPING WILL HAVE SECONDARY CONTAINMENT WHICH ALSO WILL
     PROVIDE FOR LEAK DETECTION.  THE PERIMETER DITCHES WILL
     PROVIDE RUNON/RUNOFF CONTROLS.  THE FACILITY WILL MEET 40 CFR
     264 SUBPART B GENERAL FACILITY STANDARDS, SUBPART C
     PREPAREDNESS AND PREVENTION, SUBPART D CONTINGENCY PLAN AND
     EMERGENCY PROCEDURES, AND SUBPART E MANIFEST SYSTEM,
     RECORDKEEPING, AND REPORTING.  SPENT OFF-GAS CARBON AND
     SLUDGES DREDGED FROM THE SEDIMENTATION PONDS WILL BE HANDLED
     AND TREATED/DISPOSED AS HAZARDOUS WASTE.

   #RA
   RECOMMENDED ALTERNATIVE

   SECTION 300.68 (I) OF THE NCP (40 CFR PART 300), STATES THAT THE
   APPROPRIATE EXTENT OF REMEDY SHALL BE DETERMINED BY THE LEAD
   AGENCY'S SELECTION OF A COST EFFECTIVE REMEDIAL ALTERNATIVE THAT
   EFFECTIVELY MITIGATES AND MINIMIZES DAMAGE TO AND PROVIDES
   ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE AND THE
   ENVIRONMENT.  EXCEPT FOR REASONS OF FUND-BALANCING DIFFICULTIES,
   TECHNICAL IMPRACTICALITY, OR UNACCEPTABLE ENVIRONMENTAL IMPACTS,
   THIS WILL REQUIRE SELECTION OF A REMEDY THAT ATTAINS OR EXCEEDS
   APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND
   ENVIRONMENTAL REQUIREMENTS.

   EPA'S RECOMMENDED ALTERNATIVE CONSISTS OF SELECTED OPERABLE UNITS
   THAT COMPRISE THE FIVE ALTERNATIVES EVALUATED BY LI.  THIS
   ALTERNATIVE IS CONSISTENT WITH 40 CFR 300.68 (I).



   GROUND WATER COLLECTION

   TO ELIMINATE OFFSITE TRANSPORT OF CONTAMINANTS VIA ALLUVIAL
   GROUND WATER, A DRAIN OR SERIES OF DRAINS WILL BE CONSTRUCTED
   ALONG THE ENTIRE EASTERN AND SOUTHERN BOUNDARIES OF THE 160-ACRE
   SITE.  THESE TWO DIRECTIONS WERE CHOSEN BECAUSE OF THE MIGRATION
   PATTERNS IDENTIFIED BY THE RI.  EPA DID NOT INCLUDE A WEST DRAIN
   IN THE RECOMMENDED ALTERNATIVE BECAUSE IT WOULD NOT IMPROVE
   SOURCE CONTROL RELATIVE TO THE PERFORMANCE OF THE COMBINED SOUTH
   AND EAST DRAINS.  EPA DID NOT INCLUDE A NORTH DRAIN BECAUSE
   GROUND WATER MOVING NORTH EVENTUALLY INTERSECTS COWDREY DRAINAGE.
   COWDREY DRAINAGE UNDERFLOW WILL BE COLLECTED BY THE EAST DRAIN.

   THE DRAIN WILL CONSIST OF 3 TO 5 FOOT WIDE TRENCHES EXCAVATED ONE
   FOOT INTO BEDROCK AND CONTAINING DRAIN PIPE AND GRAVEL.

   AS SHOWN IN FIGURE 12, A 6-INCH LAYER OF FINE GRAVEL IN THE BASE
   OF THE TRENCH WILL PROVIDE THE BEDDING FOR THE 6-INCH PERFORATED
   (OR SLOTTED) DRAIN PIPE.  THE TRENCH WILL THEN BE BACKFILLED WITH
   THREE-QUARTER INCH GRAVEL TO APPROXIMATELY THE MAXIMUM WATER
   TABLE LEVEL.  IF DEEMED NECESSARY DURING THE REMEDIAL DESIGN
   PHASE, THE TRENCH WILL BE LINED OR THE DRAIN PIPE WRAPPED WITH
   FILTER FABRIC TO REDUCE BLINDING OF THE COLLECTION SYSTEM.  THE
   REMAINDER OF THE TRENCH WILL BE BACKFILLED WITH COMPACTED FILL
   ORIGINALLY REMOVED DURING THE EXCAVATION.  THE DRAIN WILL FOLLOW
   THE NATURAL GRADE OF THE BEDROCK.  SUMPS WILL BE INSTALLED WHERE
   REQUIRED FOR GRAVITY COLLECTION OF GROUND WATER.

   THE SUMPS WILL BE CONSTRUCTED FROM 6-FOOT SECTIONS OF 60-INCH
   STEEL REINFORCED CONCRETE SEWER PIPE, INSTALLED VERTICALLY WITH A
   6-INCH THICK CONCRETE FLOOR.  AN ALTERNATING DUPLEX PUMP SYSTEM
   WILL BE INSTALLED IN EACH SUMP TO REMOVE COLLECTED GROUND WATER.
   THE PUMPS WILL OPERATE INTERMITTENTLY IN RESPONSE TO SIGNALS FROM
   FLOAT TYPE LEVEL CONTROLS WITHIN THE SUMP.  GROUND WATER WILL
   THEN BE PUMPED TO THE ONSITE TREATMENT FACILITY VIA 4-INCH BURIED
   PVC PIPE.

   EPA AND LI'S ESTIMATES FOR A DRAIN SYSTEM SHOW IT TO BE MORE
   COSTLY THAN A WELL ARRAY DESIGNED TO SERVE THE SAME PURPOSE.  THE
   DRAIN IS STILL PREFERRED.  THE DRAIN WILL REQUIRE SIGNIFICANTLY
   LESS MAINTENANCE.  IF WELL SPACING TO ACHIEVE FLOW CONVERGENCE
   HAS BEEN OVERESTIMATED IN THE FS, THEN THE COST OF THE WELL ARRAY
   SYSTEM COULD INCREASE SIGNIFICANTLY.  ALSO, A LOWER DISCOUNT RATE
   OR LONGER PLANNING HORIZON WOULD TEND TO NARROW THE DIFFERENCE IN
   THE PRESENT VALUE OF EACH OPTION.  AT THIS TIME, THE LOWER
   OPERATION AND MAINTENANCE COSTS ASSOCIATED WITH THE DRAIN SYSTEM
   IS A PRIMARY FACTOR LEADING TO ITS INCLUSION IN THE RECOMMENDED
   ALTERNATIVE.

   RCRA DESIGN STANDARDS ARE RELEVANT AND APPROPRIATE STANDARDS FOR
   THE GROUND WATER COLLECTION PROGRAM.  PURSUANT TO THESE
   REQUIREMENTS, THE GROUND WATER COLLECTION SYSTEM WILL BE THE
   COMPLIANCE POINT FOR GROUND WATER CORRECTIVE ACTION.  THE INTENT
   OF GROUND WATER COLLECTION IS TO PREVENT FURTHER MIGRATION OF
   CONTAMINANTS IN THE ALLUVIAL GROUND WATER FROM THE 160-ACRE SITE.
   THIS IN TURN SHOULD RESULT IN IMPROVEMENT OF GROUND WATER QUALITY
   EAST OF THE SITE, THE TARGET QUALITY BEING THE EFFLUENT STANDARDS
   FOR THE ON-SITE TREATMENT FACILITY (SEE TABLE 7).

   THE TIME PERIOD FOR EVALUATING THE EFFECTIVENESS OF THE GROUND
   WATER COLLECTION SYSTEM IS THREE YEARS.  THIS TIME IS BASED ON
   THE HORIZONTAL FLOW RATES THROUGH THE ALLUVIAL AQUIFER.  IF
   SIGNIFICANT IMPROVEMENT OF GROUND WATER QUALITY EAST OF THE 160-ACRE



   SITE IS NOT ACHIEVED WITHIN THE THREE YEARS AFTER THE INSTALLATION
   OF THE COLLECTION SYSTEM, THEN FURTHER CORRECTIVE ACTION WILL BE
   CONSIDERED AND IMPLEMENTED AS APPROPRIATE.

   LI HAS PROVIDED DATA IN THE FS INDICATING INSIGNIFICANT INCREMENTAL
   DEWATERING OF THE REFUSE WITHIN THE 160-ACRE SITE RESULTING
   FROM THE INSTALLATION OF A SLURRY WALL WITH INTERIOR DRAIN RELATIVE
   TO DRAINS ALONE.  EPA'S POSITION IS THAT THE FS ANALYSIS IS
   INADEQUATE AND THAT FURTHER WORK IS NECESSARY TO EVALUATE THE
   POSSIBLE TECHNICAL MERITS OF INCLUDING A SLURRY WALL IN THE
   PREFERRED ALTERNATIVE.  THEREFORE, FURTHER EXAMINATION IS NEEDED
   TO EVALUATE THE SLURRY WALL IN TERMS OF ITS POTENTIAL TO:

       1. REDUCE THE CONTAMINANT SOURCES AND EFFECTIVELY CONTAIN
          CONTAMINANTS ON-SITE (THE SLURRY WALL WILL PROVIDE
          SECONDARY CONTAMINANT WITH RESPECT TO THE INTERIOR
          WELL/DRAIN SYSTEM);

       2. REDUCE LONG TERM OPERATION AND MAINTENANCE COSTS RELATIVE
          TO A SIMPLE DRAIN COLLECTION SYSTEM (AS PROPOSED HERE) BY
          REDUCING THE INITIAL AND LONG TERM FLOW OF WATER REQUIRING
          TREATMENT; AND

       3. REDUCE THE POTENTIAL FOR DEEP AQUIFER CONTAMINATION BY
          REDUCING THE POTENTIOMETRIC HEAD DIFFERENCE BETWEEN THE
          ALLUVIAL AND DEEP BEDROCK GROUND WATERS.

   EVALUATION METHODS WILL INCLUDE FIELD TESTING AND GEOHYDROLOGIC
   MODELING TO DETERMINE THE MAGNITUDE AND AREAL EXTENT OF VERTICAL
   FLOWS BETWEEN THE ALLUVIAL AND UNDERLYING AQUIFERS, AND THE
   PHYSICAL PROPERTIES OF THE FOUNDATION LAYER FOR THE SLURRY WALL.
   THIS EVALUATION WILL BE DONE DURING THE REMEDIAL DESIGN PHASE.
   SHOULD THE RESULTS OF THIS EVALUATION INDICATE THIS REMEDIAL
   ACTION TO BE MORE FAVORABLE THAN THE RECOMMENDED ALTERNATIVE
   WITHOUT IT PRESENTED HERE, THE REMEDIAL ACTION WILL BE MODIFIED
   TO INCORPORATE A SLURRY WALL.

   TREATMENT OF CONTAMINATED WATER

   CONTAMINATED WATER COLLECTED AT THE MARSHALL SITE WILL BE TREATED
   TO ACHIEVE AN EFFLUENT QUALITY THAT MEETS ALL APPLICABLE OR
   RELEVANT AND APPROPRIATE STANDARDS AND CRITERIA.  THESE INCLUDE
   RECOMMENDED MAXIMUM CONTAMINANT LEVELS (RMCLS), MAXIMUM CONTAMINANT
   LEVELS (MCLS), CLEAN WATER ACT WATER QUALITY CRITERIA,
   SUGGESTED NO ADVERSE RESPONSE LIMITS (SNARLS), ADJUSTED ACCEPTED
   DAILY INTAKES (AADIS), AND COLORADO STREAM STANDARDS.  THESE
   STANDARDS AND CRITERIA ARE PRESENTED IN TABLE 7 ALONG WITH THE
   EFFLUENT STANDARD WHICH REPRESENTS THE MOST CONSERVATIVE OF THE
   CRITERIA.

   THE EFFLUENT STANDARD WILL BE ACHIEVED BY TREATING COLLECTED
   GROUND WATER IN A FACILITY CONSISTING OF EQUALIZATION/SEDIMENTATION
   BASINS, AIR STRIPPER, AND AIR STRIPPER OFF-GAS CARBON
   ADSORPTION.  THE FACILITY WILL BE LOCATED ON COWDREY PROPERTY
   EAST OF SOUTH 66TH STREET.  EFFLUENT WILL BE DISCHARGED TO COWDREY
   DRAINAGE.  THE EFFLUENT WILL MEET CPDES PERMIT REQUIREMENTS
   TO BE SET BY THE STATE OF COLORADO.  THE FACILITY WILL MEET
   APPLICABLE RCRA STANDARDS IDENTIFIED AT 40 CFR 264.

   THE SURFACE IMPOUNDMENTS WILL CONSIST OF A 10 FOOT BY 10 FOOT
   CATCH BASIN TO RECEIVE GROUND WATER FROM THE COLLECTION SYSTEM
   FOLLOWED BY A 25 FOOT BY 25 FOOT EQUALIZATION/SEDIMENTATION
   BASIN.  THE BASINS WILL BE 4 FEET DEEP, AND DOUBLE LINED WITH A



   LEAK DETECTION SYSTEM BETWEEN THE LINERS.  THE LINER MATERIAL
   WILL BE COMPATIBLE WITH THE CONSTITUENTS OF THE GROUND WATER.
   ALL UNDERGROUND PIPING WILL BE DOUBLE PIPED FOR LEAK CONTAINMENT
   AND LEAK DETECTION.

   THE AIR STRIPPER WILL BE DESIGNED AND OPERATED TO ACHIEVE THE
   EFFLUENT STANDARDS FOR THE VOLATILE ORGANICS.  THE DISCHARGE FROM
   THE OFF-GAS CARBON SYSTEM WILL CONTAIN NON-DETECTABLE
   CONCENTRATIONS OF THE VOLATILE ORGANICS.  THE OFF-GAS DISCHARGE
   WILL BE MONITORED TO DEMONSTRATE ATTAINMENT OF THIS STANDARD AND
   TO VERIFY ADEQUATE MAINTENANCE OF THE OFF-GAS SYSTEM IN
   ACCORDANCE WITH MANUFACTURER RECOMMENDATION.  SPENT CARBON FROM
   THE AIR STRIPPER WILL BE THERMALLY REGENERATED TO DESTROY THE
   ADSORBED HAZARDOUS CONSTITUENTS.

   THE EFFLUENT STANDARDS FOR INORGANIC PARAMETERS ARE LARGELY SET
   BY THE SOUTH BOULDER CREEK INSTREAM WATER QUALITY STANDARDS.  IT
   IS LIKELY THE INFLUENT INORGANIC QUALITY TO THE TREATMENT SYSTEM
   WILL COMPLY WITH THESE STANDARDS.  ONE POSSIBLE EXCEPTION MAY BE
   IRON (PREDICTED EFFLUENT CONCENTRATION = 1.2 MG/L), IN WHICH CASE
   CHEMICAL ADDITION MAY BE REQUIRED TO FACILITATE ADDITIONAL
   PRECIPITATION IN THE EQUALIZATION/SEDIMENTATION BASINS.

   THE TREATMENT SYSTEM WILL BE OPERATED UNTIL THE EFFLUENT
   STANDARDS SPECIFIED IN TABLE 7 ARE MET BY THE COLLECTED GROUND
   WATER OR UNTIL SUCH TIME THAT EPA DETERMINES THAT THE COLLECTED
   GROUND WATER NO LONGER ADVERSELY AFFECTS WATER QUALITY.

   MONITORING

   AN ENVIRONMENTAL MONITORING PROGRAM WILL BE IMPLEMENTED TO VERIFY
   THE EFFECTIVENESS OF THE REMEDIAL ACTION AND TO ASSURE PROTECTION
   OF PUBLIC HEALTH.  THE MONITORING PROGRAM WILL PROVIDE DATA TO
   EVALUATE THE PERFORMANCE OF THE TREATMENT AND COLLECTION SYSTEMS
   AND THE SOURCES AND MOVEMENT OF CONTAMINATION EAST OF SOUTH 66TH
   STREET.  THE MONITORING NETWORK WILL INCLUDE AT THE MINIMUM THE
   GROUND WATER WELLS AND SURFACE WATER LOCATIONS SHOWN IN FIGURE 11.
   THE RATIONALE FOR SELECTION OF THESE STATIONS IS AS FOLLOWS:

    1. OPERATIONAL MONITORING
       A. GROUND WATER DRAWDOWN AND QUALITY ADJACENT TO THE EAST DRAIN
          - NA-4, EPA-19, EPA-3, NA-1, EPA-20, EPA-21, FX-1
       B. FLOW AND WATER QUALITY INFLUENT TO THE EQUALIZATION/SEDIMENTATION
          BASINS (NOT SHOWN IN FIGURE 11)
       C. FLOW AND WATER QUALITY INFLUENT TO THE AIR STRIPPER (NOT
          SHOWN IN FIGURE 11)
       D. FLOW AND WATER QUALITY OF THE EFFLUENT FROM THE TREATMENT
          FACILITY (NOT SHOWN IN FIGURE 11)

    2. SURFACE WATER QUALITY IN COWDREY DRAINAGE - CPO, CDO, CD@SPP.
       - CRO, COD, CD@SPP CD2566

    3. SURFACE WATER QUALITY IN COMMUNITY DITCH
       - CDPO, CDDG

    4. GROUND WATER QUALITY AND POTENTIOMETRIC SURFACE ALONG COMMUNITY
       DITCH
       - EPA-18

    5. GROUND WATER QUALITY AND POTENTIOMETRIC SURFACE IN COWDREY
       DRAINAGE ALLUVIUM
       - FPZ-3, NA-4, EPA-14, EPA-15, EPA-16, EPA-17



    6. GROUND WATER QUALITY AND POTENTIOMETRIC SURFACE EAST OF ACTIVE
       AND INACTIVE LANDFILLS
       - NA-6, NA-7, NA-9, NA-10

    7. GROUND WATER QUALITY AND POTENTIOMETRIC SURFACES FOR THE ALLUVIUM,
       SHALLOW BEDROCK AQUIFER, AND DEEP BEDROCK AQUIFER
       - FX-1, SBW-1, DBW-1

    8. BACKGROUND GROUND WATER QUALITY
       - EPA-5, FX-8.

   MONITORING WILL BE ON A FREQUENCY CONSISTENT WITH THE OBJECTIVES OF THE
   MONITORING PROGRAM.  INITIALLY GROUND WATER LEVELS WILL BE MEASURED
   MONTHLY UNTIL LEVELS REACH EQUILIBRIUM; SUBSEQUENT MEASUREMENTS WILL
   COINCIDE WITH THE SAMPLING OF GROUND WATER WELLS AND SURFACE WATERS.
   THE WELLS AND SURFACE WATER SAMPLING LOCATIONS WILL BE SAMPLED
   QUARTERLY FOR ONE YEAR, AND SEMI-ANNUALLY IN SUBSEQUENT YEARS.
   OPERATIONAL MONITORING WITH RESPECT TO THE TREATMENT SYSTEM WILL BE
   CONDUCTED WEEKLY UNTIL DATA INDICATE A LOWER FREQUENCY WOULD BE
   ADEQUATE.  SAMPLES WILL BE ANALYZED FOR PARAMETERS IDENTIFIED IN
   TABLE 5.

   A THIRTY YEAR PLANNING HORIZON IS USED HERE AS THE TIME PERIOD
   FOR ESTIMATING MONITORING EXPENSES.  THE ACTUAL AQUIFER CLEAN-UP
   ULTIMATELY WILL DICTATE WHETHER MONITORING CAN CEASE WITHIN THE
   THIRTY YEAR PLANNING HORIZON OR WILL NEED TO CONTINUE LONGER.

   THE OFF-SITE MONITORING WELL DATA WILL BE USED TO DETERMINE IF
   ADDITIONAL RESPONSE ACTIONS ARE NECESSARY TO PROTECT PUBLIC
   HEALTH, WELFARE AND THE ENVIRONMENT.  SUCH A DETERMINATION WILL
   BE MADE AS APPROPRIATE IN A SUBSEQUENT DECISION DOCUMENT.

   AS SHOWN IN TABLE 8, THE ESTIMATED CAPITAL COST FOR THE RECOMMENDED
   ALTERNATIVE IS $1,819,000.  THE COST TAKES INTO CONSIDERATION
   ALL ELEMENTS OF THE LANDFILL IMPROVEMENTS, GROUND WATER
   COLLECTION SYSTEM, GROUND WATER TREATMENT SYSTEM, AND MONITORING
   PROGRAM.  O&M COSTS ARE ESTIMATES FOR THE INITIAL YEARS.
   REDUCTION OF ENVIRONMENTAL MONITORING IN SUBSEQUENT YEARS WILL
   REDUCE THIS FIGURE.

   LANDFILL IMPROVEMENTS

   THE PERIMETER OF THE SITE WILL BE FENCED WITH A THREE STRAND
   BARBED WIRE FENCE APPROXIMATELY FOUR FEET IN HEIGHT.  THE FENCE
   WILL KEEP CATTLE OFF THE SITE AND RESTRICT PUBLIC ACCESS TO THE
   SITE.  SIGNS WHICH ARE LEGIBLE FROM A DISTANCE OF 25 FEET WILL BE
   POSTED IN SUFFICIENT NUMBERS AROUND THE SITE TO BE SEEN FROM ANY
   APPROACH TO THE SITE.  THE SIGNS WILL STATE "DANGER -- UNAUTHORIZED
   PERSONNEL KEEP OUT".  ALL SIGNS WILL BE PRINTED IN ENGLISH AND
   SPANISH.

   THE EXISTING LEACHATE COLLECTION LAGOONS WILL BE DRAINED AND THE
   LAGOON LIQUID CONTENTS TRANSFERRED TO THE ON-SITE TREATMENT
   SYSTEM.  SHOULD THE QUALITY OF THE LAGOON CONTENTS BE CONSIDERED
   UNACCEPTABLE FOR ON-SITE TREATMENT, NECESSARY APPROVALS FOR FINAL
   DISPOSITION OF THE LAGOON WATER WILL BE SECURED.  THE LAGOONS
   WILL THEN BE BACKFILLED AND THE AREA REGRADED TO ACHIEVE A FINAL
   SLOPE OF 13%.  SHOULD LEACHATE SURFACE AFTER REGRADING THE AREA,
   ADDITIONAL GRADING OR OTHER ACTIONS AS MIGHT BE NECESSARY WILL BE
   PERFORMED TO ELIMINATE COMPLETELY SURFACE SEEPS OF CONTAMINATION.

   THE LAGOONS WILL BE CLOSED IN COMPLIANCE WITH THE STANDARDS
   SPECIFIED IN RCRA, 40 CFR 264.228.  THE GROUND WATER COLLECTION



   SYSTEM AND OFF-SITE ENVIRONMENTAL MONITORING WILL PROVIDE ADDITIONAL
   ASSURANCE TO THE CLOSURE OF THESE LAGOONS.

   THE FRENCH DRAIN DISCHARGE THAT IS CURRENTLY RECEIVED BY LAGOON
   #1 WILL BE REDIRECTED TO THE TREATMENT FACILITY.

   SURFACE WATER IN COWDREY DRAINAGE WILL OTHERWISE NOT BE COLLECTED
   AND TREATED.  FURTHER CORRECTIVE ACTIONS WILL BE CONSIDERED IN AN
   ADDITIONAL DECISION DOCUMENT IF HAZARDOUS SUBSTANCES, POLLUTANTS,
   OR CONTAMINANTS ARE SUBSEQUENTLY DETECTED DURING ENVIRONMENTAL
   MONITORING OF THE SURFACE WATER LEAVING THE 160-ACRE SITE.

   THE ENTIRE 160-ACRE SITE WILL BE REGRADED AND SEEDED TO PROMOTE
   RUNOFF AND THUS MINIMIZE INFILTRATION.  REGRADING WILL INCLUDE
   ELIMINATION OF DEPRESSIONS WHERE WATER CAN ACCUMULATE, AND THE
   APPLICATION OF AT LEAST SIX INCHES OF SOIL TO THE REGRADED SURFACE.
   THE SOIL WILL BE SUBSEQUENTLY SEEDED WITH NATIVE GRASS.
   PERIMETER DITCHES WILL BE INSTALLED ALONG THE LANDFILL SOUTH OF
   COWDREY DRAINAGE.

   AS THE MARSHALL LANDFILL IS STILL IN OPERATION, A CAP IS NOT
   INCLUDED IN THE PREFERRED ALTERNATIVE.  HOWEVER, THE OBJECTIVES
   OF THE CAP, AS STATED IN RCRA, 40 CFR 264.310 WILL BE MET:

       1. MINIMIZATION OF MIGRATION OF LIQUIDS THROUGH THE LANDFILL
          WILL BE ACHIEVED BY FINAL COVER, REGRADING, REVEGETATION,
          THE PERIMETER DITCHES, AND THE SUBSURFACE DRAIN.

       2. THE REGRADING AND REVEGETATION ALONG WITH PERIMETER
          FENCING WILL MINIMIZE MAINTENANCE COSTS.

       3. DRAINAGE WILL BE PROMOTED BY REGRADING; REVEGETATION AND
          REGRADING WILL MINIMIZE SURFICIAL EROSION.

       4. ANNUAL MAINTENANCE WILL ASSURE THE INTEGRITY OF THE FINAL COVER.

       5. INFILTRATION IS A MINOR COMPONENT OF THE WATER BALANCE AS
          DISCUSSED IN THE TASK 3 ADDENDUM OF THE RI.

   #OM
   OPERATION AND MAINTENANCE

   THE PREFERRED ALTERNATIVE WILL REQUIRE ON A ROUTINE BASIS ENVIRONMENTAL
   MONITORING, MAINTENANCE OF THE GROUND WATER COLLECTION
   SYSTEM AND OPERATION AND MAINTENANCE OF THE GROUND WATER TREATMENT
   FACILITY.  THE ENVIRONMENTAL MONITORING HAS BEEN PREVIOUSLY
   DESCRIBED AND CONSISTS OF OPERATIONAL MONITORING AND MONITORING
   TO EVALUATE THE EFFECTIVENESS OF THE REMEDIAL ACTION AND THE
   PROTECTION OF PUBLIC HEALTH.  A THIRTY YEAR TIME FRAME FOR THESE
   ACTIVITIES HAS BEEN USED FOR ESTIMATING PURPOSES.  HOWEVER, THE
   ACTUAL TIME PERIOD FOR OPERATION AND MAINTENANCE DEPENDS ON THE
   SITE CONDITIONS.  THE GROUND WATER COLLECTION SYSTEM WILL REQUIRE
   PERIODIC INSPECTION AND CLEANING WHEN NECESSARY.  THE GROUND
   WATER TREATMENT SYSTEM WILL REQUIRE REGULAR ATTENDANCE FOR
   OPERATIONS AND MAINTENANCE.  MAINTENANCE WILL INCLUDE PERIODIC
   REMOVAL OF THE PACKING MATERIAL IN THE AIR STRIPPER OR IN-PLACE
   CLEANING OF THE PACKING.  THE OFF-GAS CARBON SYSTEM WILL REQUIRE
   ROUTINE MONITORING AND REPLACEMENT OF THE CARBON AS NECESSARY TO
   MAINTAIN PERFORMANCE.  THE EQUALIZATION/SEDIMENTATION BASINS WILL
   REQUIRE PERIODIC DREDGING TO REMOVE ACCUMULATED SOLIDS.  THE
   ANNUAL COST FOR OPERATION AND MAINTENANCE IS ESTIMATED AT
   $152,800.  THE PRESENT VALUE OF THIS COST OVER 30 YEARS IS $1,440,000.



   #SCH
   SCHEDULE

   4Q FY 86      - REGIONAL ADMINISTRATOR SIGNS EDD
   X             - RESOLUTION OF ENFORCEMENT ACTIVITY
   X + 1 MONTH   - START DESIGN
   X + 10 MONTHS - COMPLETE DESIGN
   X + 12 MONTHS - START CONSTRUCTION
   X + 25 MONTHS - COMPLETE CONSTRUCTION.

   #FA
   FUTURE ACTIONS

   RESULTS OF MONITORING OFF-SITE GROUND WATER MAY INDICATE THAT FURTHER
   RESPONSE ACTIONS ARE NEEDED.  AS STATED IN THE RECOMMENDED ALTERNATIVE,
   IF SIGNIFICANT IMPROVEMENT OF OFF-SITE GROUND WATER QUALITY IS NOT
   OBSERVED IN THREE YEARS AFTER IMPLEMENTATION OF THE SELECTED REMEDIAL
   ACTION, THEN FURTHER ACTION WILL BE CONSIDERED AS NECESSARY.

   #TMA
   TABLES, MEMORANDA, ATTACHMENTS

                                TABLE 2

           APPLICATION OF PROPOSED REMEDIAL ALTERNATIVES TO
                PROPOSED REMEDIAL RESPONSE OBJECTIVES

                                               RESPONSE OBJECTIVES
                                                        OFF-SITE
                                      SURFACE           GROUND    LEACHATE
                                      WATER    SOURCE   WATER     SEEPAGE
   REMEDIAL ALTERNATIVES *            CONTROL  CONTROL  CONTROL   CONTROL
    1. NO ACTION                         -        -        -         -
    2. EXCAVATION                        -        X        -         X
    3. GROUND-WATER BARRIER              -        X        -         -
    4. SURFACE-WATER DIVERSION,
        COLLECTION, AND DISCHARGE
        AND GROUND-WATER BARRIER         X        X        -         -
    5. SURFACE AND GROUND-WATER
        COLLECTION AND DIVERSION         X        X        X         -
    6. SURFACE AND GROUND-WATER
        COLLECTION AND TREATMENT         X        X        X         -
    7. SURFACE-WATER, GROUND-WATER,
        AND LEACHATE COLLECTION AND
        TREATMENT                        X        X        X         X
    8. GROUND-WATER COLLECTION
        AND GROUND-WATER BARRIER         -        X        X         -
    9. GROUND-WATER BARRIER AND
        GROUND-WATER COLLECTION
        AND TREATMENT                    -        X        X         -
   10. SURFACE AND GROUND-WATER
        COLLECTION AND DISCHARGE WITH
        GROUND-WATER BARRIER             X        X        X         -
   11. SURFACE-WATER AND LEACHATE
        COLLECTION AND DISCHARGE
        WITH GROUND-WATER BARRIER        X        X        -         X
   12. GROUND-WATER AND LEACHATE
        COLLECTION AND TREATMENT         -        X        X         X
   13. GROUND-WATER BARRIER AND
        LEACHATE COLLECTION AND
        TREATMENT                        -        X        -         X



   14. PARTIAL EXCAVATION AND
        GROUND-WATER BARRIER             -        X        -         X
   15. GROUND-WATER BARRIER WITH
        SURFACE-WATER AND
        GROUND-WATER COLLECTION,
        TREATMENT AND DISCHARGE          X        X        X         -
   16. GROUND-WATER BARRIER WITH
        SURFACE-WATER, GROUND-WATER,
        AND LEACHATE
        COLLECTION AND TREATMENT         X        X        X         X
   * REGRADING AND REVEGETATING IS TO BE CONSIDERED A PART OF ALL ALTERNATIVES.
                                  TABLE 3

             APPLICATION OF PROPOSED REMEDIAL ALTERNATIVES TO
                         NCP-REQUIRED ALTERNATIVES

                           OFF-SITE      NCP REQUIRED ALTERNATIVE
                           TREATMENT   ATTAIN     EXCEED     REDUCE  NO
   PROPOSED ALTERNATIVE *  DISPOSAL    STANDARDS  STANDARDS  THREAT  ACTION
    1. NO ACTION **            -           -          -         -      X
    2. EXCAVATION              X           -          -         -      -
    3. GROUND-WATER BARRIER    -           -          -         X      -
    4. SURFACE-WATER
       DIVERSION, COLLECTION,
       AND DISCHARGE AND
       GROUND-WATER
       BARRIER **              -           -          -         X      -
    5. SURFACE AND
       GROUND-WATER
       COLLECTION AND
       DIVERSION **            -                      -         -      -
    6. SURFACE AND
       GROUND-WATER
       COLLECTION AND
       TREATMENT **            -           -          X         -      -
    7. SURFACE-WATER,
       GROUND-WATER, AND
       LEACHATE COLLECTION
       AND TREATMENT **        -           -          X         -      -
    8. GROUND-WATER
       COLLECTION AND
       GROUND-WATER
       BARRIER **              -           -          -         X      -
    9. GROUND-WATER BARRIER
       AND GROUND-WATER
       COLLECTION AND
       TREATMENT **            -           X          -         -      -
   10. SURFACE AND
       GROUND-WATER
       COLLECTION AND
       DISCHARGE WITH
       GROUND-WATER
       BARRIER **              -           -          -         X      -
   11. SURFACE-WATER AND
       LEACHATE COLLECTION
       AND DISCHARGE WITH
       GROUND-WATER BARRIER    -           -          -         X      -
   12. GROUND-WATER AND
       LEACHATE COLLECTION
       AND TREATMENT **        -           X          -         -      -
   13. GROUND-WATER BARRIER
       AND LEACHATE
       COLLECTION AND



       TREATMENT *                         -          -         X      -
   14. PARTIAL EXCAVATION
       AND GROUND-WATER
       BARRIER                 -           -          -         X      -
   15. GROUND-WATER BARRIER
       WITH SURFACE-WATER
       AND GROUND-WATER
       COLLECTION, TREATMENT
       AND DISCHARGE **        -           X          -         -      -
   16. GROUND-WATER BARRIER
       WITH SURFACE-WATER,
       GROUND-WATER, AND
       LEACHATE COLLECTION
       AND TREATMENT **        -           -          X         -      -
    * REGRADING AND REVEGETATING OF THE LANDFILL COVER IS TO BE CONSIDERED
   AS PART OF ALL ALTERNATIVES
   ** POTENTIALLY APPLICABLE TO BOTH SOURCE CONTROL AND MANAGEMENT OF
   MIGRATION; ALL OTHERS APPLY TO SOURCE CONTROL ONLY.

                                TABLE 4
                 SUMMARY OF COST ESTIMATES FOR THE FIVE
                     EXAMPLE REMEDIAL ALTERNATIVES

                                CAPITAL COSTS  O&M COSTS * PRESENT VALUE **
       REMEDIAL ALTERNATIVE     (1000'S OF $) (1000'S OF $) (1000'S OF $)

   1. NO ACTION                      0              38             358

   2. SURFACE WATER AND GROUND
      WATER COLLECTION AND
      DISCHARGE A) DRAINS ONLY    2,036             72           2,715
                B) WELLS ONLY     1,104            152           2,537

   3. SURFACE WATER, GROUND WATER
      AND LEACHATE COLLECTION,
      TREATMENT AND DISCHARGE
      A) DRAINS ONLY
         1) AERATION BASIN        3,668             98           4,592
         2) AIR STRIPPING         3,750            120           4,881
      B) WELLS ONLY
         1) AERATION BASIN        1,402            201           3,297
         2) AIR STRIPPING         1,529            222           3,622

   4. SLURRY WALL WITH SURFACE
      WATER AND GROUND WATER
      COLLECTION AND DISCHARGE
      A) DRAINS ONLY              3,131             72           3,810
      B) WELLS ONLY               2,199            152           3,632

   5. SLURRY WALL WITH SURFACE
      WATER AND GROUND WATER
      COLLECTION AND TREATMENT
      A) DRAINS ONLY
         1) AERATION BASIN        3,162             94           4,048
         2) AIR STRIPPING         3,289            116           4,383
      B) WELLS ONLY
         1) AERATION BASIN        2,230            174           3,870
         2) AIR STRIPPING         2,357            196           4,205

   6. EPA ALTERNATIVE             1,819            153           3,259

   *  ANNUAL COST
   ** CAPITAL COST PLUS THE PRESENT VALUE OF THE O&M COST ASSUMING A



      10% INTEREST RATE AND 30 YEAR PLANNING PERIOD.



                                TABLE 5

          WATER QUALITY PARAMETERS TO BE EVALUATED UNDER THE
                          NO ACTION ALTERNATIVE

   FIELD PARAMETERS

   DEPTH TO WATER (WELLS ONLY)         SPECIFIC CONDUCTANCE
   FLOW RATE (SURFACE WATER ONLY)      TEMPERATURE
   PH

   GENERAL ANALYTICAL PARAMETERS

   PHENOLS
   TOTAL DISSOLVED SOLIDS
   TOTAL SUSPENDED SOLIDS (SURFACE WATER ONLY)

   INORGANIC PARAMETERS

   SODIUM                              FLUORIDE
   POTASSIUM                           SULFATE
   CALCIUM                             AMMONIA AS N
   MAGNESIUM                           TOTAL ALKALINITY AS CACO3
   CHLORIDE                            NITRATE + NITRITE AS N

   METAL PARAMETERS

   ALUMINUM                            LEAD
   ARSENIC                             MANGANESE
   BARIUM                              MERCURY
   CADMIUM                             SELENIUM
   CHROMIUM                            SILVER
   COPPER                              ZINC
   IRON

   VOLATILE ORGANICS

   BENZENE                             1,3-DICHLOROPROPYLENE
   BIS(CHLOROMETHYL)ETHER              ETHYLBENZENE
   BROMOFORM                           METHYLBROMIDE
   CARBON TETRACHLORIDE                METHYLCHLORIDE
   CHLOROBENZENE                       METHYLENE CHLORIDE
   2-CHLOROETHYL VINYLETHER            1,1,2,2-TETRACHLOROETHANE
   CHLOROFORM                          TOLUENE
   DICHLOROBROMOMETHANE                TRANS-1,2-DICHLOROETHYLENE
   DICHLORODIFLUOROMETHANE             1,1,1-TRICHLOROETHANE
   1,1-DICHLOROETHANE                  1,1,2-TRICHLOROETHANE
   1,2-DICHLOROETHANE                  TRICHLOROETHYLENE
   1,1-DICHLOROETHYLENE                TRICHLOROFLUOROMETHANE
   1,2-DICHLOROPROPANE                 VINYL CHLORIDE.



                                TABLE 8

              ESTIMATED COSTS OF RECOMMENDED ALTERNATIVES

                                  CAPITAL     ANNUAL     PRESENT
       OPERABLE UNIT               COSTS    O&M COSTS     VALUE *
                                      $          $          $
   1. PERIMETER DITCHES            35,000      1,500       49,000
   2. GROUND WATER COLLECTION
      DRAIN                     1,372,000      5,000    1,419,000
   3. EQUALIZATION BASINS          50,000     15,100      192,000
   4. REGRADING & REVEGETATION    190,000          0      190,000
   5. PERIMETER FENCING             7,000          0        7,000
   6. ENVIRONMENTAL MONITORING      7,000     87,500 **   832,000
   7. AIR STRIPPING               158,000     43,700      570,000
              TOTALS            1,819,000    152,800    3,259,000

   *  PRESENT VALUE EQUALS THE CAPITAL COST PLUS THE PRESENT VALUE
   OF THE ANNUAL OPERATION AND MAINTENANCE COST CALCULATED BASED ON
   A 10% INTEREST RATE AND 30 YEAR PLANNING HORIZON

   ** 27 SURFACE WATER, AND GROUND WATER, SAMPLING STATIONS X 2 ANALYSES/YR
   X $750/ANALYSIS = $40,500. LABOR ESTIMATED AT $20,000. FIRST YEAR
   ENVIRONMENTAL MONITORING WILL REQUIRE TWICE THIS EXPENDITURE AS
   QUARTERLY MONITORING IS REQUIRED. FOR COST ESTIMATING PURPOSES,
   OPERATIONAL MONITORING WITH RESPECT TO THE TREATMENT FACILITY IS
   ASSUMED TO BE CONDUCTED ON A FREQUENCY OF ONCE PER MONTH; 3 SAMPLING
   LOCATIONS X 12 ANALYSES/YR X $750/ANALYSIS = $27,000.


